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Now with repeat key and facilities to add numaric 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type keys as 
in larger computers. 

The keyboard has been specially designed for the 
Sinclair computer and is supplied ready built. It 
also has facilities for 3 extra buttons which could 
be used for on off switch, reset, etc, £27 95. 
Numaric add on £10. 













4K GRAPHICS ROM 



The dK Graphic module is our latest 2X81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM, This wit! give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64, This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM RAM This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own 
custom character sets. £29.95. 



MEMORY 80/ 81 



16K RAM 

Massive add-on memory for 80/81. £32.95. 

2K & 4K RAM 

Static Ram memory expansion for the 8081 . They both work with onboard Ram i.e. 4K plus 
onboard 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 

£14 95 4K RAM £19.95 

IO PORT 

Interface your computer with the real world, our 10 port has holders to add up to 6K of RAM, £12.95. 



16K 81 SOFTWARE 
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Orbit 



A missive i 6K ZXB1 program to 
recreate the orbits of the four inner 
planets of our solar system. 



Sinclair users speak out on the RAM 
pack, a new users' dob Opens in 
Scotland, and more. 
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Bureau de Change 



Get your computer into gear for this little 
stunner. 



Here's your chance to get beck at all 
those people who keep stopping you and 
asking you the way to Piccadilly, This 
massive ADVENTURE program will run 
on aZXSOor ZX81. 



Henry Budgett and Tim Hartnell show 
you how to test the speed of your ZX 
computer, with eight programs to try . 



If you're in the habit of jetting off to 
exotic parts of the world like Blackpool, 
you'll need your trusty ZX8 1 to decode 
the iunny money for you, 



The TK supplied with the standard ZXB1 
is a little restrictive, to say the least. 
Stephen Adams outlines a simple, end 
cheap way to increase your memory 
power. 
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(Machine Code 
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Here'S a 1 6K ZXB 1 game designed To 
appeal to your materialistic instincts. 



Dr Frank O'Hara grapples with the 
dreaded ROM bug 



Machine code is a piece of cake. Or so 
our authors believe, and they do Their 
best to unravel its mysteries and 
convince you. 






Chess in 1 K7 Well, this program doesn't 
play chess, but sets up a board so two 
people cen play. Splendid graphics, and 
in just IK. 
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A renumber program to help you tidy up 
your output 



This will save you actually building a 
robot mouse, or a me*e for it to run in. 
All you need is a 1 6K ZX0 1 



Library Building 28 1| PEEKing and POKEing .50 



There's a greet temptation to put all your 
programs on one long, long cassette. We 
tell you why it's not such a great idea, 
and give you some hints to organise your 
muddled life. 



PEEK and POKE are very useful 
programming tools. Here's how you can 
put them to work for you. 



|powerBoa^^^^^^35|l22£SSa££^222i£^^5£ 



Seasickness be my friend Ruislip Udo 
awaits your ZX -powered craft. 



Set this program up on your 1 K ZX80. 
and win a little money from your friends 
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This game was invented way back in the 
1 880s, and has recently surged in 
popularity. Who needs people, when a 
16K 2X81 can prove a hard- to beat 
companion? 



Swappo . . . 61 



Get your brain and your digits in order m 
this 16X2X81 program. 



Book Reviews ....... 62 



The titles on the market for ZX computer 
owners is growing by the hour. We cry to 
sort out some of the more worthwhile 
ones for your bookshelf. 
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Carpets or paint, the ZX80 can work out 
how much area you'll be covering. 
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Here's the latest news from Sinclair 
Headquarters, including the true story 
behind Clive's sweaty tracksuit. 



Hardware Review ... .6 



Stephen Adams takes a close look at 
MCP’s Microdevelopment pack, and 
gives you an honest assessment of its 
worth. 
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A bewildering array of designs await you 
in thts full screen dazzler for a 1 6K 
2X01 



Keyboard Review ... .73 



Crofton have produced a keyboard 
which Completely swallows the 2X9 1 . 
Tim Hartnell tries it out. 



Quicksilva 74 



Nick Lambert used to make electronic 
organs, now he runs a company which 
has put proper graphics, sound and 
colour on the 2X8 1 . We talk to the man, 
and we examine his output. 
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Climb aboard your 1 K ZX8 1 'copter and 
head for the hills. 'Tis time to drop a few 
bombs. 



Draughts .80 



Guess the number 1 is OK for a while, 
but eventually ZX80 owners want a 
program with a bit more meat. This 
version of draughts gives you a full 
screen display and rapid response. 



Business 86 



Make full use of your ZXS 1 with this 
program to handle files on up to 1 00 
customers We also take a close look at 
one of the leading supplier s of ZX 
business software. Mike Salem. 



UFO . .89 



Space shoordown time again for ZXS 1 
owners. 
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Three programs to turn your ZXBO or 
ZX0 1 into a 'real artist'. 



Closer Look 92 



What makes the 2X81 nek? Peter 
Freebrey lakes a look inside. 



Horrorville. .96 



16K ADVENT LIRE lime with this 
frightening program for brave ZXB 1 
owners. 



zxso Fights Back 101 



| A bundle of programs for old ROMmers. 
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Down in the depths with Greye s T Rex, 
or on the playing field with Michael 
Orwm, our reviewers lead Ihe way 



Printer Tricks 107 



Make youi ZX prmfer bond 10 your will, 
with wide characters and targe 
characters, 



Moving Pictures . . . .108 



Get your aliens on the move with these 
programming techniques 
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Hewson's "Hints and Tips", along with 
their software moves under the 
microscope. 



Machine Code .114 



More of machine code's mysteries 
dispelled. 
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Good day, bad day. sad day, glad 
day , , , this program tells it all. 



Computer Glossary . .118 



Bewildered by the jargon committed 
computer owners use? Run through this 
extensive article, and you'll be able to 
fake ii with the best of them. 



Squareology 124 



Challenge your 1 BK 2X8 1 to a game 
which takes real brains to beat 



Specifications 128 



Ouf mdispensibEe reference guide, tor 
SeriOuS users 
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the heart of a system 
that grows with you. 



1980 saw a genuine breakthrough - 
the Sinclair 2X80. world’s first com- 
plete personal computer for under 
£100 Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69 95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower pnce Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZXS1 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day, 

Lower price: higher capability 

With the ZX81, it’s still very simple to 
teach yourself computing, but the 
ZX8l packs even greater working 
capability than the ZXSO 

ft uses the same micro-processor, 
but incorporates a new. more power- 
ful 8K BASIC ROM - the 'trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer 





BASIC manual 



ZX8 1 60mff*iUi a cotnfkraMemiie. sprcutlly written 
rrtifKi*! ■" a complex coviran tn BASIC ifpfn 

MU pnntJGtef to c&mplOi program* 



Higher specification, lower price - 
how's It done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZXeO' 

New, improved specification 

• Z0OA micro -processor - new 
faster version of the famous Z8G 
chip, widely recognised as the best 
ever made 

• Unique 'one-touch' keyword 
entry; the ZX81 eliminates a great 
deal of tiresome typing. Key words 
{RUN, LIST. PRINT, etc.) have their 
own single-key entry, 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• IK -byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
printer 

• Advanced 4-chip design, micro- 
processor. ROM. RAM, plus master 
chip - unique, custom-built chip 
replacing IS 2X86 chips. 




Built: 




Kit or built - it's up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble {plus, of course the other 
discrete components) - a few hours’ 
work with a fine-tipped soldering iron 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V OC 
nominal unregulated (supplied with 
buitt version) 

Kit and buift versions come com- 
plete with atl leads to connect to 
your TV {colour or bfack and white) 
and cassette recorder 





16K- byte RAM 
pack for massive 
add-on memory. 

Designed as a complete module to 
fit your Sinclair 2X80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database 
Yet it costs as little as half the price 
of competitive additional memory 

With the RAM pack, you can 
also run some of the more sophisti- 
cated 2X Software - the Business & 
Household management systems 
for example. 



Sinclair - 

ZX8I 

6 King* Pored*. Cambridge. C*mb* CB2 1$N 
Tel: (0274) 66104 6 t12$2. 



Available now- 
the ZX Printer 
for only £49.- 

Designed exclusively for use with 
the ZX81 (and ZX8G with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further inf ructions 



At last you can have a hard copy 
of your program listings - particularly 
useful when writing or editing 
programs 

And of course you can print out 
your results for permanent records 
or sending to a friend 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 tines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions 



How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01 -200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon beiow. You can pay 



by cheque, postal order. Access, 
Barclaycard or Trustcard, 

EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you wilt be. 



n: 



- Sinclair RffMJifdi FREEPOST, Camborley. Surrey , GUI 5 iBR 
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Sinclair ZX6T Personal Computer kJi(s> Pnce includes 
2XB1 BASIC manual, excludes mams adaptor 
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Ready assembled Sinclair Z XSl Personal Computer(s) 
Pnc* Includes 2X01 BASIC manual and mams adaptor 


11 


59 95 






Mains Adapt orts) |600 mA at ©V DC nominal unregulated) 
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Letters 



What we’re trying to do for 
you . . . and how you can help us. 

Welcome to the first bumper articles in this issue to help you development? In this issue of of your computer, whether you 
issue of ZX Computing The fathom out the mystery. Both ZX Computing, we take atrip went it to help you develop your 
ZX8t and the ZXSO are great of the articles contain sample through the ZX library, giving programming skills or learn 
computers, and we're going to routines for you to enter and you an honest assessment of machine code, play games or 
make sure you make the most run, so you can see your some of the books you can buy, use it in business But we need 
of your Sinclair micro, machine code in action im The same goes for software, you to help us The only way we 

As you'll see by looking mediately. (t seems that every cottage in can keep up the high standard 

through this magazine, we've If you're tired of trying to the UK hides an industry pro- we ve set in this firsi issue is for 
got a host of programs for you make your programs fit into IK, ducmgZX Software How good you to send us your best pro 
to try, to demonstrate how flex- and don't want to spend too is it? And is it worth the money? grams, routines, construction 
■ble your micro con be. There much expanding your com Again our reviewers look fear projects and discoveries We ll 
are a lot of games, because outer’s memory, this issue’s lessly at a selection of the soft pay for any material we use If 
most of us like playing games, construction article will give ware packs on the market you have any opinions on soft 

but there are many other pro you additional bytes very and reach some surprising con ware or hardware you've 
grams as well to show you, for cheaply and simply elusions. bought for your ZXB 1 or 2X80, 

example, how you can use y Our The number of 2X81 books At ZX Computing we're or on Sinclair’s delivery, repair 

ZX computer for business. on the market is bewildering committed to producing a or back up service, please 

If you don’t yet understand How can you decide which is magazine which will be of share them with us, so we can 
machine code, but you want to the best book for you at this genuine assistance to you to share them with other readers 
learn about it, we have two stage in your programming ensure you make the most out Tim Hartnell 
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The @*?$!ISE@ 
ram pack 

Oear ZX Computing, 

Tve read many letters which 
mirror my own problems with 
Sinclair's 1 6K memory pack 
I bought 3 I 6K RAM pack, 
and — like so many 
correspondent a — have 
suffered with bytes of 
information altering 
themselves before the 
computer crashed. When | 
first encountered the problem, 
t sent my 1 6K peck beck as I 
thought it was faulty It was 
returned with a note to the 
effect that there was nothing 
wrong with it. 

t have now relieved the 
problem of disappearing data 
but at the expense of my 
ZXfiO I made a number of 
alterations', the first uf which 
was to abandon the flimsy top 
part of the casing. I presumed 
that the fault was a heat 
problem and hoped this would 
cure it. It partly worked and so 
1 then unbolted the regulator 
and heatsink from the board 
and left it standing in free air 
with an additional heatsink 
This helped greatly, but did 
not totally solve the problem, 
The final 'modification' was 
to remove the casing around 
the 1 6K RAM pack. There are 
1 5 chips inside the case which 
get quite hot. I now have no 
problems with data altering 
except under one condition. 
When working on a large 
program OK plus}, and 
extensively altering the 
program, I find there comes a 
point where the computer 
cannot handle the extreme 
alterations. 

K Huber , 

Hayes End. Middlesex. 
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Catty wonder 

Deer ZX Computing, 

The wonders of u C s little 
machine never ceases to 
amaze me. Did you know that 
this program actually works: 

10 LETC - 1.5 
20 LET A - 4 9 
30 LETT - 20 
40 LET CAT 49 



50 LET CA - 1 2 
60 INPUT XI 
70 PRINT VAL X$ 

90 PRINT VAL XS ITO 21 

Entering either C, CA or CAT 
produces the appropriate 
answer on line 70. and will 
even break down CAT to CA 
on line 80 to print 1 2 as the 
answer. 

Andrew Field, 

Epping, Essex. 



And an answer 

Dear ZX Computing. 

Having read about the various 
problems with the 1 6K RAM 
pack, I am beginning to 
wonder if l am exceptionally 
lucky, or are all the other 
satisfied ZX 80/81 users too 
busy writing long and complex 
programs to find the time to 
write? 

I did have some crashes 
with the 3K RAM, so I wrote 
to Sinclair and received a letter 
which included the following; 
"We have found that 
lubrication on the contacts 
solves the problems of RAM 
pack connections. You should 
first clean the edge connector 
with surgical spirit and then 
smear it with Vaseline." 

I did this and had no further 
trouble, and when my 1 6K 
RAM arrived l repeated the 
treatment. Again, no trouble 
at ait- 

With regard to Sinclair 
service. I can only say that I 
am very happy. Like many 
others. I received a letter 
about the 1 0K RAM delivery. 
Mine arrived in four weeks. I 
had a keyboard fault on the 
ZX81 kit that l assembled for 
my son. It was replaced by 
return post after phoning 
Cambridge. We had another 
intermittent fault, end as I was 
able to go to Cambridge, 1 took 
it to the Sinclair office. I was 
directed to the Service 
Department where, after 
spending some time on it and 
failing to find the offending 
component, they replaced it 



with an assembled ZX8 1 . 

Note that I have no 
connection with Sinclair, 
except as a satisfied user. 

D E F Rolfs, 

Haslemere. Surrey. 





Screen invert 

Dear ZX Computing. 

When writing games for my 
ZX81* I find that I sometimes 
need to ‘inverse everything 
on the screen at a particular 
stage in the program. It is 
possible to use a SASfC 
subroutine to do this but this 
is a slow process — half a 
minute or so - SO t set about 
writing a machine code 
routine which could be used in 
the SLOW mode. 

Type in the following 
program: 

10 POKE 16398. 0 

12 POKE 1B3BS 127 

14 FOR C - 32600 TO 32624 

16 INPUT N 

18 POKE C. N 

20 NEXT C 

22 NEW 

The numbers to be entered 
(line 1 6) are as follows: 

42. 14. 64. 6. 22. 126. 254. 
118. 32. 8. 5. 120. 254. 0. 32. 
5, 24, 6. 198 128, 119 36. 

24. 237, 201 

The routine will still remain at 
the top of RAM, even after 
NEW, so it can be used for any 
program LOADed during a 
programming session You 
need to include the following 
routine in the BASIC program: 

9000 PRINT AT 0.0: 

9010 LET Rfl - USR 32600 

Line 9000 ensures that the 
mlc routine starts scanning at 
ihe beginning of the screen. 
The routine takes less then an 
eighth of a second to RUN and 



is relocatable, that is, it can be 
placed anywhere in RAM 

John Miller, 

Farlington, Portsmouth 

Och aye the r 8l 

Dear ZX Computing. 

Following an advertisement 
and a feature in the local 
paper, a ZX8 1 users' club has 
bean formed in Inverclyde 
(Gourock. Greenock and Port 
Glasgow}. The club is meeting 
weekly on Wednesdays at 
members' homes in turn. 

Our numbers are as yet 
small, but they are increasing. 
We would be grateful if you 
could mention us in 'ZX 
Computing’ The number to 
phone for meeting details is 
Gourock 39967 



OS* 




The club secretary Imel and 
one of our other members 
attended the ZX Microfair, 
bunging back the saga of a 
day in London neither will 
forget Not that we would 
want to. We only hope n will 
be possible to arrange 
something similar further north 
so that all our members can 
have the opportunity of seeing 
a wide range of both hardware 
and software 

Robert Watt, 

Gog rock, Renfrewshire 

• Eric Oeeson, the organiser 
of the EZUG (Educational ZX 
Users Group) is planning a 
microfeir in Birmingham tn 
Sap temhar. More details on 
that in the next issue of ZX 
Computing. To find put more 
about EZUG, send a large , 

SAE to EZUG, Htghgate 
School, Birmingham 812 90S. 

TH 
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Memotech’s New Memory Syste m for the ZKB1 



mecnoPBti mk 



ntnOPflM 64h 



Memopak 16K Memory Extension 
- £39.95 ind.VAT 

it 'S a tad Thai (he 2X8 1 has revolutionised home computing 
ar id coupled wrth ihe new Memopak T6K i gives you a 
mass ve 16K ot Directly Addressable RAM which is neither 
switched no» paged With (he addition of the Memopak 1 6K 
you 2X01 s enlarged memory capacity will enable -i to 
e><ec .lie <onger and more sophisticated programs and to 
hold an extended database 

The -6K md64K MemopakS come r attractive custom 
designed and engineered cases winch trt snugly on to the 
back of the 2X8 1 giwngtirm wobble tree connections 
See beo* tor ordering information 

Coming Soon... 



Memopak 64K Memory Extension 
-£79.00 md.W 

The 64K Memopak ts a pack which extends the memory ol 
the 2X81 by a further 56K. and togeifier with 7ie 2X8- gives a 
full 64 K which r$ neither switched itx paged and is direo, 
addressable The unit is user transparent and accepts f.;» •• 
commands such as 10 DIM A*900D) 

BREAKDOWN OF MEMORY AREAS 

0 8K Sinclair ROM 

8 16K This section ot memory switches « or out n 1 4h 

blocks to leave space tor memory mapping holds as 
conients during cassette loads allows corrmrncasiori 
bet ween programmes anti can be used to run aesen t> , 
tanguaye routines 

T6 35k This area can be used tor haste programmes ina 

assembly language routines 

32 64k 32K of RAM memory to" baste variables ar i -.vyr 

arrays 

With the Memopak 64K extension the 2X8 1 is transV vim) » ' i a 
powerlui compiler Suitable tor business leisure and 
educational use ai a traction of the cost at comparable 
systems 

Unique 3 month trade-in offer! 

When your programming needs have outgrown the capacity 
provided by 1GKRAM and you find it necessary to ti.rther 
: extend your 2X81 s capacity we writ take back your 16K 

Memopak and alww a discount ol £ 1 5 00 against your 
purchase of ou» 64K model * 

reserve* ttv «grif to refect *& dttax/ttng fMnoses »#*fs *r>cr 

f .nO tefc'iu?-fhtv ww; e- *.r, 

Please send me 



A i these products are designed to lit piggy back lashon 
cn to each other and use the Sinclair power supply 
WATCH THIS SPACE 'or further defats We regret we are as yet 
unabe to accept orders or enquiries concerning these products 
but wt let you know, as soon as they become available 



How to order your Memopak. 

By Post: 1 nlhe *jporbe<.JwaJidc* - . - ,r 

cheque P 0 Access or Barctaycard number 
By Phone: Access Barclay* vo htfden-, : r.rq 

Oxford (0866) 722102 (24-hour answer mg service) 



Please make cheques pay able 10 Memorech Limited 

Pteme debit my Access, Bar c taycard' account number 



Quantity 



16 K RAM Assembled 



Assembled 



£79,00 



SIGNATURE 



DATE 



ADDRESS 



NAME 



We want to be sure you are satisfied with your Memopak - so we offer a 1 4-day money back Guarantee on all our products. 

Memotech Limited, 3 Collins Street. Oxford OX4 1XL, England Telephone: Oxford (0865) 72210273/4/5 
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Testing 

your 

ZX81'S 

speed 



Henry Budgett and Tim Hartnell 
look at the 'standard* series of 
benchmark tests and apply them 
to the ZX81 to see how well it 
performs. Try the tests yourself 
and see if your machine 
measures up. 



1 




There are a number of ways to establish the efficiency of a com- 
puter, and the tests performed are generally called "benchmarks' - 
Each set of these standard tests tries out a function or functions of 
the computer, and produces a measure able result which can be 
compared with other computers performing similar tasks. 

The most commonly used tests in the microcomputer world are 
those introduced way back in 1977 by the Yankee magazine 
KILOBAUD. While they're not particularly rigorous, they do offer a 
quick and simple solution to the problem of checking out how well 
the computer performs certain arithmetic functions. 

The speed of processing depends on the speed of the micro- 
processor's Clock. In the ZX81 , the BASIC runs at 3-25 MHz 

There are eight benchmarks in the series Apart from the last 
one which requires the presence of certain mathematical func- 
tions and demands floating-point numbers you'll be able to runs 
version of them on the ZX80- Each test should be run and timed 1 0 
times, then en average of the results obtained 

The first test is a simple loop program that sets up a FOB 
NEXT loop of 1 000 counts. This, and The other testa, waits until a 
key is pressed after pressing RUN before starting the program. You 
enter RUN, then press NEWLINE, end then touch any key (except 
BREAK! as you Stan your timing. Lines 5 and 1 0 in each program 
ensure that the program waits until la) you've Taken your finger off 
the RUN key (line 51 and then until you've pressed any key (line 
101. You'll obviously have to omit these lines on the ZX80 You 
stop timing when the zero appears in the top left-hand comer of the 
screen 

The tests are particularly fascinating if you can run them on 
another computer to compare the times The ZX61 is not a very 
fast machine, even in FAST mode. Part of the slowness can be 
attributed to the fact that the ZXB 1 stores ail numbers as if they 
were floating point numbers (ie as if they had digits after a decimal 
point), even when they are integers (whole numbers). The more 
bytes a variable occupies, the longer it is going to take to process 



the information stored, and storing each number as a floating point 
number uses up much more space than does storing such numbers 
as integers. Other SASlCs (such as the Acorn Atom and the BBC 
Microcomputer, for example) allow you to specify which sort of 
numbers you wish to deal with, and allots only the necessary space 
to do so, thus maximising memory and processing speed The 
2X80, of course, works only in integers. 

Anyway, here is the first benchmark 

1 REM * BE N C HMAPK D.NLE JF 
5 IF INKEY $<>'“• THEN &DTD 3 
10 IF TNKEY$s'*" THEN GOTO 10 
£0 FOR K=1 TO 1000 
30 NEXT K 
4-0 PRINT "0" 



The built-in FOR NEXT function on the ZXB 1 incorporates a 
routine to compare the variable K with 1 000, so ihis program runs 
relatively quickly. The second test uses the comparison statement 
IF. This runs mote slowly, because each lime the computer comes 
across the IF K less than, it has to look up the value of K in ns 
variable store, and compare this with 1000 This, as you'll see, 
takes time. If you find, by the way, that you do not have the pa 
tience to wait while your little com pul er runs through each of these 
things a thousand times, change the 1 000 in line 50 to 1 00. This 
is benchmark two: 



1 REH ♦BENCHMARK TWOf 
S IF INKEY $(>'"' THEM bCTD 5 
10 IF INKEY * = *'*’ THEN GOTO J0 
20 LET K=0 
30 LET K =K + 1 

50 IF K < 1000 THEN (SOTp 30 
50 PRINT "0 ’ 
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Benchmarks 




Our third test in the series simply adds a little hit of arithmetic 
within the loop lime 40). The result of the calculation is assigned to 
the second variable, that is, it is set equal to A The difference in 



your computer time between the running of test two and test three 
is directly related to the time it takes your computer to do a few 
simple sums Benchmark three: 

1 REM *PENCHMRfl)i 
5 IF XNKCY*<>"“ THEN GOTp & 

10 IF INKEV*-'"* THEN GOTO 10 

20 LET K=0 
30 LET K-K + i 
40 LET R=K/Ki»KtK-K 
50 IF K<1000 THEN GOTO 30 

60 PRINT **0" 

in test four, we use numeric constants lie numbers) instead of 
variables. This test should run slightly faster than the previous one 
because there is less need for the ZXS1 (o look up variables. 
Benchmark four: 

1 REM tBLNCHMARM FOUR# 

5 IF INK EVS <>*■■ t.-ten GOTO 5 
10 IF INKEV$s" *' THEN GOTO Jo 
20 LET K^-0 
30 LET K=K+1 
40 LET RsK/ 2 t3 *-4 -5 
50 IF K < 1000 THEN GOTO 30 
60 PRINT "0 

The fifth benchmark introduces a wonderful character, the 
Phantom Subroutine Call. This tests just how well a computer 
stores the return address from a subroutine. A subroutine, as you 
probably know, sends action to the line specified las in GGSU8 
700) then follows the program through from that line until it hits 
the word RETURN then sends action back to the line after the line 
which had the G05UB command (in this case it is line 50). If acorn 
puter system is well designed, the extra lime taken to process the 
phantom call should be minimal. Run benchmark five, and see if it 
takes significantly longer than test four: 



elements of the array. Specifying memory requirements takes a 
certain time, depending on the way in which the variables are 
stored. Benchmark six: 

1 REM iSENCHHftRK SIX* 

5 IF INKEY f < -> THEN GOTO 5 
10 IF INKEYS=-“ THEN GOTO 10 
20 LET K=0 
25 DIM M<5> 

30 LET K-K+l 
40 LET RsK.'2*3*4-F 

45 GOSUB 700 

46 FOR L = 1 TO 5 
48 NEXT L 

50 IF K < 1000 THEM GOTO 30 
60 PRINT ''0'* 

700 RETURN 

The seventh benchmark fills up this array Hines 46, 47 and 4BI 
every time you run through the loop. If you need to cook a dinner 
for 10 guests, take the dog for a 20 mile walk or repaint the living 
room, doit while this test is underway. Benchmark seven 

1 REM * BENCMMRRK SEUEN* 

5 IF I- KEY ii.>" " THEN GOTO S 
10 IF I’ KEYI-"*' THEN GOTO IB 
20 L ET -0 
25 DIM lt5> 

30 LET r^feK4.1 
40 LET R=K/£t?+4-5 
4-5 GO SUB 70P 

46 FOR L=1 TO 5 

47 Lh T Mil.) =R 
46 Nt <T L 

50 Ih K<1000 THEN GOTO 30 
60 PR I 4T " 0 " 

700 RETURN 



The final test in the series - which you won't be able to run on a 
ZX80 was introduced as a test of the various numeric functions 
of the interpreters. A badly written logarithm calculation may 
cause the result time to be very slow . It is worth testing each f unc 
tion that is available on your computer separately to establish both 
its accuracy and speed of operation. The 'raising to a power* I**, 
Shift H) is particularly slow on the ZXB 1 , a fact which can be put to 
good use if you wish to slow down a loop in a program w ithout us- 
ing the jerkiness of PAUSE, and without using two lines to set up n 
FOR NEXT loop. 

Entering LET Z RND** RND*’ RND will use the slowness of 
the RND function, and the lethargic nature of the ' * to produce an 
impressive drop in speed. This is ideal in programs when you want 
the computer to pause slightly to make it look as if it is thinking. 
Anyway, back to benchmark eight, Run this, noting that the 1 000 
used in the other tests has been cut to 100 (line 70) because you 
could well leave school, marry, have kids and all that before the 
test was over if you let it mount up until K was 1000 If you have 
already cut the 1 000 in the previous tests to 100, drop this one to 
20 Benchmark eight: 

1 REM eEENCHHRRK EIGHT* 

5 IF INKEY It ^ “ 44 THEN GOTO 5 

10 IF INKCY**"'* THEN GOTP 10 
20 LET K=0 
30 LET K=K+1 
40 LET R«K##2 
50 LET B = LN I K > 

60 LET C = 5ir- fKJ 

70 IF K . 100 THEN GOTO 30 

80 PRINT 



1 REM * BE NCMMRRK FJUf* 



5 IF INKEY it v ■ THEN GL>tq 6 
10 IF INKEY*-*’" THEN GOTO jp 
20 LET K=s0 
30 LET K=K+1 
40 LET RsK/2*3t4 5 

45 GOSUB 700 

50 IF K < 1000 THEN GOTO 30 
60 PRINT ** 0 *’ 

7G0 RETURN 

Things get a bit more hairy in benchmark six. Not only do we 
keep our Phantom Subroutine Call, but we tell the computer to 
Dl Men si on an array. When the computer initialises an array, it sets 
aside in memory a number of locations to store the contents of the 




Try running the tests in both SLOW and FAST modes, and if you 
get the chance, try them on another kind of computer to see how 
well the ZX81 measures up. 

The tremendous slowdown in speed which occurs in SLOW 
happens because the Computer spends far more time looking after 
the steadiness of the picture than it does actually doing any other 
useM work in SLOW, the ZX81 spends only around 1 ,28 milk 
seconds of every 20 milliseconds doing anything other than look 
mg after the TV picture. 

Let us know how you get on with these tests, and tell us how 
youf results on the ZX machines compare with the seme results run 
on other makes of computers owned by your friends. We’ll be 
discussing your results in the next issue of ZX Computing. 
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1 6 K Games 





Windfall 

From ottery St Mary in 
Devon comes this 
program by C Llewellyn, 
designed to appeal to 
your materialistic 
instincts. Run over the 
money flowing up fro 
mthejsottom of your 
tv, avoiding the 
counterfeit cash. 



The aim of the game is to ae 
quire as many currency notes 
as possible during the one 
minute 23 seconds the game 
runs, without picking up any in- 
verse Cb, which determine that 
all previous notes collected ere 
counterfeit In order to keep the 
game moving at a fairly rapid 
pace, the SCROLL function is 
used, and the informal ion need- 
ed for scoring is fed into strings, 
which are processed at the and 
of the game. All currency, you'll 
be delighted TO know. IS con 
verted into Sterling, at an ex 
change rate of 55p to the 
dollar. The standard pound sign 
is worth a pound {surprise, sur- 
prise), with the inverse pound 
sign worth a fiver. An ordinary 
dollar sign is 55p, and an in 
verse dollar sign is 9 5, or 
C2 75. 

You are an inverse blob at 
the top, with ' V' to move left, 
*’0“ to move right and “9' 1 to 
move down , You score by runn- 
ing over the relevant sign, mak 
ing sure you avoid the inverse 
C 

Line 80 reads LET C 9 "in 
verse 9 inverse C $ inverseC € 
inverse S inverseC inverse C 5 
inverseC inverseC in verse £ tn 
versed" without any spaces. 



i 

10 

L" 

20 

30 

-1 c 

INS 



PLf'i L I NDi- M_L- L 1~ u lTJ*tjFX X 

PRINT AT 7, 0, U I N D F P L 

POP ft - 1 TO 
NEXT ft 

r;'ihf-r ' THE G9HE Jlf l 



50 


FOP 


P-l 0 103 






60 

78 

6© 


NEXT H 

Pi 6 






L.ET 






90 


..ET 


T»0 






; 00 


LET 


R = 1 






110 


LET 


Z=0 






120 


LET 


•< - 1 6 






130 


DIN 


ft* ( 160 .21 






140 


DIM 


BS i 15© ,23 






150 


LET 


C = INT (RND*lS.i 


+ 1 




iee 


LET 


P=INT IPNDjI") 


+ 0 




170 


PRINT RT S0,P;C*(C.« 


XeX- 


1S0 


IF 


INKEY *=*1’ THEN 


LET 


190 


IF 


INK EV * = •*©'■ THEN 


LET 


X «X 4 


200 


IF 


TNKEY $3"9" THEN 


LET 


Z =3Z - 


210 


PRINT RT Z,XJ '■ * 






22© 


LET 


ft* (ft . 1 ) =CHR$ P 






230 


LET 


R* (R, a) =c* ■ 






240 


LET 


6* (B , li -CHR* 1 






250 


LET 


B* (ft .2 ) X 






260 


LET 


ft = ft Hr 1 






270 


SCROLL 


150 




2©0 


IF 


ft <15 2 THEN GO T D 




220 


PRINT RT Z , 7 ; END 


OF T- 



hME 

30® 



FOR ft- 1 TO 10® 



310 NEXT ft 
320 FAST 
330 CLS 
3000 LET ft = X 
3010 LET Y = 1 
302© LET U* - 2© 

3030 LET Z -CODE 

3040 LET X — CODE F ^ t .*? . 2 > 

3050 IF Y>=U+Z THEN GOTO 3090 
306© LET P “CODE ft*(R~20+Z.t fj> 
3070 LET e=CO0E ft* lR-20+Z) 

30B© IF X=P THEN GDSLU? 4000 
3090 LET R=R + 1 
3100 LET U = U + 1 

3110 IF ft <151 THEN GOTO 3030 
3120 SLOW 

3130 PRINT RT 17,6, "YOU COLLECTE 
D £“jT 

3140 FOR R = 1 TO 100 
3150 NEXT ft 

3160 PRINT RT 19.. 2; "UGULO YOU LI 
«.E ANOTHER GRftE? ** 

3170 PRINT RT 21,JLj”YXN‘ 

3 IS© INPUT 5 
3190 CLS 

3200 IF Y THEN GOTO 4.0 
3210 STOP 

4000 IF C=ia THEN LET T~T+1 
4010 IF C - 14.0 THEN LET T ~T+5 
4020 IF C = 13 THEN LET T=T*®,55 
4-030 IF C =1 4 1 THEN LET T-T+2,75 
4 040 IF C= 16© THEN LET T=© 

4050 RETURN 

LINE 60 IS, UITHOUT 

THESE SPACES ; 

0 , 9 o Wr/ 3 * 3 
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Make sure you get the next bumper issue of ZX Computing. 



1 DT E 



1 L J 



If you're serious about exploring the full potential of 
your Sinclair computer, and you want an easy -to -under- 
stand series of articles to improve and develop your 
programming skills, then ZX Computing is for you. 



Fill in the coupon below and give it to your newsagent 



Autumn issue on sale July 23 



Features include: 



. Now to produce your own user -defined graphics 
. Fearless hook reviews 
, Penetrating software reviews 
. Using the ZX81 in business 
. Getting to grips with machine code 
. A host of games, ZX80 and ZX81, IK and 16K 



to ec- 
notes 



Newsagent, 

Please reserve me a copy of the Autumn issue of 
ZX Computing, available July 23rd, 



Name 



Address 



And we've got even more 
for you next time! 
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The Explorer’s Guide to the 2X81 

if YOU' V £ GOT k IX 81 THEN YOU NEED THU BOOK 1 
Proqi#rm tat 1 K HAM ftftd for 16K HAM 

Girm md f AMiitItioni 

HAM lb IQ Circuit* Ut#M BOM Hotitiw Hint! 
md Tkin 1 20 1 






What Can I Do with IK? 

Bm A Ifeth and or ■pn*l book 

cdriMvMilf 4D prorimt »ftd foutiftw for fN 
u ***ip*r>d«cJ ZXB1 



34 Amazing Games for the 1KZX81I 

try Al#flx.r Gourtpy ^ 




The ZX80 Magic Book 

•With 8K ROM ZXB1 SuppUmwit' 

Gtfflti pjegaimf compulvr nkikt p*aqr*mi 

«*ill«n iffi other BASICS impfO*tn| thi prcturv 
MAMA IGcpphuiH *i^ rnurh ni(y» 



f* « 



Getting Acquainted with your ZX61 

T& * pioffitm ifKluding Oraughn b ¥ Hartnell H IS 

Mastering Machine Code on your ZXB1 

by Tofu BmAer 

ISO piftt oi imiwm foiui to bt^nHWi lAd *i|fcttc M4« fS fc 

ALL 'PRICE* INCLUDE UK ***** 

* 15%VAtWH|ftt APPLiCABLi 
OVTHSt AS CUSTOMERS At>0 
£1 50 CARRI AGE PEP ORDtR 
PA VMt NT Wl Th OBOE ft PL EASE 
TlMEOATA L TO # D-fll <*, 5? SwIkwrdiU Bat^don, 

Iwi SS1S&JG Trf fMWMlim VON4HM 





DAlA 



ZX81 GAMES 

FED UP WITH BEING RIPPED OFF? 
HAVE YOU BOUGHT 

BORING/ WORTHLESS/ RUBBISH GAMES? 
DON'T DESPAIR, TRY THESE! 



■only £3 % 



GAMFSTAPE V for IK 

in Qmn** r„i ASTEROIDS UM> BQM&IB 

GUIUOtPNl, KALEiDtSCOPE #it 

PROBABLY THE BEST VALUE IK TAPE AVAILABLE 1 

Wo V® done pn TK . gamp* lhat Of Our compeilor* 

MHqvrflHi IBK to Qo 1 





GAMES TAPE 2, lor 1*K n . 14 * 

■STAWFIQMTER .j r 

$#t agamrsl « background pi twinkling Umi, **lti 
ttVrMlQ a^ptolWIJi if you CSfi hit IT'# Loamyl 

RY RAM ID .ir r " • • i ' .1 . + • 1 r-4.- I •'• M At," D' V.m- i 

rmalA*cf orxl *1 will eds-spra* A Thtokw* Gam** 

ARTIST 1 m Ull-mtfr r ip#v.t ‘>n- -^r- A<d‘ H 
Dnctnnl. TO Mbwiomb*. SAVE, COPY HuBOUT ClS,«c 



GAMESTAP^ I fw IftK * 

'CATACOMBS A MllHt L«w«i Graph*;. Adyaniur* 
iacti Lev*! cjn ivKiuctn up IP S Rooms. 0 Passage*. 7 
M6htteH.FMd.CkMP Imp-. PhMtom an f. Mtolhe 
n*n LdVH^ Jhd l^Vwfe'S «h ifvllfttltf fiuftiWH of Lave**' 

This rt NOT on# ©t m* n e c g saan Ey induced text 
40vW*tur&*. at tOd 




IS 



GA WEST A PE 4. ter 1IK . j > ■> 

'30 MONSTER MAZE Ur.bcWfvaMe C'^ral C#n yew 
find vow * 4 V through in# in# EXIT « 

somriwlwre, b<Jl men ditil *»Ex. arm .It nit# vQU' 
All m 30 llfte T Bf* wii #cluail> lun idwnid ,(u in 

«» ve rmtn w#i antinimj k.Pn lht twi' .'r 



GAMES MARKED * unci Code Pr.c« mcr VAT b U * P bP 

>«dd dbfMopruirn pottAQ# or. Foreign Oldet' 

J.K.GREYE SOFTWARE 

Oepi 2X, 16 PARK STREET, BATH. AVON BAI 2TE 

Trade oftquftrifts wefcome 



MICHAEL ORWIN'S ZX81 CASSETTES 



CASSETTE ONE 

for IK ZX81 



"I had voiif Invades R^scl 
caswllp I was dB^ghled 
with this first £&*»!$« 

P RutJYlfton 

London NW10 

I hawt* boon inlmd»ng (o wrMip 
to you for some days to &sy 
how much I t-njoy the games 
on DkSSfilffl One which you 
*ine with BOitef this 
momh Pte*se lei <nio tho 
secret of youf hrsi time toad 
cv*rry time 1 ' 

£ H London 5W4 

Just two our of over 20 
un&oltciilod temtimcxiaBis. 



INVADE RS UK) 

!!t ' Si 5 

M- P* # • * 

S VJ 
% 

* 

% * m 


a # m 

4* ^ S 

m. ^ 

C 

% 


PHANTOM ALIENS 
’'W jl ^ 


BUG SPLAT 

rWi 


HtirujJ 



Cassette One IK machine cod# prog rums 

React. Invaders Phantom Aliena, Ma?e of Death. Ptanef LartdL»i 
Bouncing iQicers, Bug SpJdi 
IK Basic Programs 

I ChiPig. Master mind. Rohotb Baste Hangman 

PLUS Large screen versions of Invaders and Maze of Death, toady 

for when you get lfiK 

One costs ( 3 80 



CASSETTE TWO 

Ten games in Basic for 16K ZX81 



A WAR I 






m 



. ■ 






PQhlTOON 

Ifltt 






t UtLL I 1 IE« UlTH II 



IS 



VC I PI 



RECTANGLES 




PENNY SHOOT 

■ -MU II 




Cassette Two contain* Olhello, Awfln Lsi#t Bases, Word 
Mastermind, Rectangles. Crash, fioutette Pontoon. Penny Shout 
and Gun Command 
C asset le Two coats fS 



Recofded on guairty caissenet. sent by first dess post, from 

Michael Qrwm 26 Brovvnlow Road Witleaden, London NWlOiQL Mail order only please! 
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IK Chess? d 

Graham Charlton shows you how to do 
the Impossible — squeeze a kind of 
chess into ik. 



This program, which just fits 
into IK, allows two players to 
play chess using the ZX81 as 
their board. The program car 
easily be modified to trigger the 
primer so you have a perma- 
nent record of the game, 
ft is very easy to use. When 
the prompt appears, just enter 
your move as a string, that is, to 



move from E2 to E4, enter 
"E2E4‘\ then press NEWLINE, 
and the board will be reprinted, 
with your move shown. Vou 
need to enter two separate 
strings I such as E1G1 and 
Hi F 1 Mo castle. 

Pawns are automatically 
promoted to Queen when 
reaching the final rank. The 



pieces are: + Rook; X Bishop; $ 
Queen; £ King end * Pawn. 

If you have extra memory, 
you can enter an entire game in 
one string — M$ - at the 
beginning of the program, 
deleting line 60 and adding 1 35 
LET MS MS {5 TOI Then the 
computer will whizz through a 
game move by move. It is 
fascinating to watch. You may 
wish to add a loop to slow 
things down a bit so you can 
work out what is going on. 



5 rep 



H* (fi.* .1 +CQ V 

V 

14-.* S TOO V 



X lex" + 1V*SC^^£FGH■ , 

20 PRINT AT O.S, 

30 FOR A*JL TO 91 
4.(3 PRINT A*(R TO 
50 NEXT R 
60 INPUT M< 

70 LET F-10* (37-CODE 
DE H*-36 

SO LET TsJLO* (37 -CODE 
DE MS ( 3> -36 

30 LET R*(T)-R*(F,t 
lOO IF T<20 RHD (TJ s 
t.ET iT) a" $" 

110 IF T ,1 80 RHD R$ f T> = 
let A* t T .1 

ISO LET G —CODE MS* CODE h$ 1^1 
130 LET AS(F) *(“ ■* AND 9-lINT tQ 

✓£ i *C ) + (' ■'* AND SfINT (C -t > G ,1 
140 GOTO 20 



iO 



THEN 



THEN 



v m m w 
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S M King from Bristol takes 
you and your ZX81 far out 
into space, where you can 
obsereve the four 
innermost planets of the 
solar system — Mercury, 
Venus, good old Earth and 
Mars — happily circling the 
sun. 



S M King from Bristol takes may Still find use in an in 



you and your ZX81 far out 
into space, where you can 
observe the four innermost 
planets of the solar system 
Mercury, Venus, good old 
Earth and Mars — happily 
circling the sun 

Orbit is a program which 
was originally intended to 
produce an animated simu- 
lation of the movement of 
the four inner planets in 
our solar system around the 
sun However, it soon 
became apparent that pro- 
ducing accurate elliptical 
orbits was going to be 
rather difficult, especially 
with the limited 04x44 
resolution available. The 
result is that the program 
uses circular orbits to 
display the relative motion 
of the planets at the ex 
pense of accuracy. Whilst it 



structive role it would be , - ?(i , 

much better placed in, say, L 9 **»♦ 
a "Star Trek" type of pro- . in _ 3 , 0 . 
gram as a "long-range scan- 
ner report". 

The Program 

The program was written 

on a Sinclair ZX81 with 8K Lines 250-200 

Floating point BASIC and 

16K of RAM. although It by Line 265: 

no means uses this much. Lines 300-305 

With the omission of REM 

statements and with the 

use of other space-saving Line 31 5: 

tips (which will be discussed 

later! the program should 

fit easily within 7K with 

four planets. 

Documentation is given 
to aid conversion to other ^me 335: 
micros and the program 
should RUM unaltered on a 
ZX80 with the 8K BAStC 



causes the program to wait until a 
number (the choice! is entered 
checks to see if the number entered is a 
1 , I or 3. If it is than the program 
continues at line 245. If not, then a 
reminder is PfllNTed (ime 235! and the 
program returns to the INPUT 
statement at 225. 

choose the period incrementing factor 
(in days!. 

sets the period counter to one. 
display the second question". How 
many days, months or years are to be 
displayed? 

makes the number entered at line 310 
an integer if it was a decimal It has no 
effect if the number was already an 
integer. Mote that the number must be 
greater than one for the program to 
continue. 

displays the third "question" What r»a! 
time time delay is required between 
successive "frames" of the animation? 
Line 345 prevents the delay from being 
zero seconds Line 350 converts the 



figure entered into a number used by 
the PAUSE instruction. 



Lines 30 76: PRINT the introduction. Line 35. for 

example, PRINTs one blank line. 

Lines 80 & 85. cause the introduction to be displayed 
for 4000/50 ISO) seconds. The POKE 
instruction simply resets the system 
variable. These lines could be replaced 
by e FOR. NEXT loop 

Line 90: CIS is the "Clear Screen” instruction. 

Lines 1 00 1 1 5: assign variables to the number of 

radians each planet moves per day. The 
numbers are expressed in scientific 
notation; ie, 57 - 1 E-03 - 0 0571 

Lines 1 20 & 125: pixel co-ordinates for the start position 
of Mercury (Hermes! 

Lines 1 30 & 1 35: pixel co-ordinates for the start position 
of Venus. 

Lines 140 Er 145 pixel co-ordinates for the start position 
of Earth. 



Lines 1 50 & 155 
Lines 1 65 1 80: 



Lines 200 220: 




pixel co-ordinates for the start position 
Of Mars. 

assign variables to the "orbital radii' 1 of 
each planet. The numbers are the 
number of pixels, 
display the first "question”, The 
animated display will show successive 
earth days, months or years. 



Lines 4 1 5 443 D I Mansion 8 arrays 1 2 per planet! to hold 

the pixel co-ordinates for PLOTiing and 
UNPLQTling. The first array in each case 
holds X-coords, the second Y coords. 

Lines 445-520. calculate the positions that each of the 
four planets will be at during the 
simulation. Lines 450, 470, 490 and 510 
calculate X pixel co-ordinates, whilst 
Lines 455, 4 75. 495 and 515 calculate Y 
pixel co-ordinetes- 

Lines 525-540 "black-in” the starting positions of the 
planets 

Line 545: sets the main loop counter to one. 

Line 550; increments the period counter. 

Lines 560-576: display the positions of the planets 

during the simulation, 

Line 587: checks to see if the required number of 

days/ months /years have been 
displayed. If they have then the 
program jumps to tine 700, 

Lines 590-605: "black -in" the positions of the planets 

during The simulation. 

Line 610: increments the loop counter 

Line 620: returns the loop- 

PROGRAM BETWEEN UNES 700 AND 999 ONLY WORKS 

WHEN THE MAIN SIMULATION HAS FINISHED. 
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SUBROUTINES AT LINES 1495, 1595. 1695 and 1795 

contain the different pieces of date on each 
of the four planets. 

SUBROUTINE AT LINE 1&95 

PRINT s the general headings for the date. 

SUBROUTINE AT LINE 2100 

converts plot co-ordinates to PRINT AT co 
ordinates and then displays each planet's 
initial letter by the pixel square representing it 
on the display. 

Line 2145 contains an inverse "H", 

Line 2 1 50 contains an inverse "V” 

Line 2155 contains an inverse "E”. 

Line 2160 contains an inverse "M". 



Lines 700- 706: PRINT the fourth "question*' down the right 

hand side of the screen. 

Line 710: waits until a letterls) are entered. Line 715 

causes the program to jump to line 730 if a 
"Y" is entered. If an ”N" Is entered then the 
program STOPs, otherwise the program 
waits at the INPUT statement st line 710, 

Lines 7 35- 7 BO; display the fifth "question” and wait for a 

proper INPUT at line 7 75, 

Lines 790-840: execute the various subroutines. 

Line 999: causes the program to halt. Equivalent to an 

END statement, 

SUBROUTINE AT LINE 1 000: 

"blacks -in" the left % of the screen. 

Line 1010 contains 23 inverse spaces. 

Line 1025 puts the sun ien inverse asterisk | 
m the centre of the black square. 

SUBROUTINE AT LINE 1050 

displays the planets in their starting 
positions. 

SUBROUTINE AT LINE 1 TOO: 

displays the period, 

SUBROUTINE AT LINE 1 145 

removes any print statements on the right- 
hand side by PRlNTmg blank lines. Nine 
spaces are contained in the string in tine 
1155. 



The Display 

(a} PRINT AT co-ordinates; 

The ZXB1 PRINT AT state- 
ment is of the form 9999 
PRINT AT (line!, Icolumn); 
''(whatever is to be 
■PRINTedJ" where 
line numbers are from 0 to 
21 inclusive. 

column numbers are from O 
to 3 1 inclusive. 

(b)PLOT 'UNPLOT co-ordinates 
The ZX81 PLOTiUNPLOT 
statements are of the form 
9999 PLOT (X pixel 
coord), |Y pixel coord) , 
'blacks-in' pixel 
9999 UNPLOT (X pixel 
coord), tY pixel coord > 
"whites-ouf * pixel — 
where 

X coords are from 0 to 63 in 
elusive 

Y coords are from O to 4 3 in- 
clusive 

Normally . the ZX81 prints 
BLACK ON WHITE, Ounng the 
simulation, the first 23 col- 
umns (down all 22 lines) are 
"blacked-in" (Line 1010), 

So that the planets and sun 
can be seen on the black back- 



ground an UNPLOT statement 
DISPLAYS the planet, whilst a 
PLOT statement will "black -in' 
the square again, tf your com 
puter normally writes WHITE 
ON BLACK then it may be found 
better to make the right hand 
Side Of your screen WHITE with 
your inverse spaces. If you do 
so remember to change all 
writing in PRINT statements 
after line 620 to your inverse 
graphics, delete lines 1000. 
1005, 1010 and 1015, and 
change the characters in lines 
1025, 2145, 2150, 21 55 and 
2160 to your "normal" and 
NOT inverse characters. 

It may have been noticed 
that in lines 560 575 and 590 
605 the Y coords are being 
deducted from 44 iThe 
greatest Y pixel coord! This 
causes the planets to revolve 
ANTICLOCKWISE about the 
sun. if the "44 " is omitted 

then the planets revolve 
CLOCKWISE All PRINT AT, 
PLOT/UNPLOT statements are 
referenced to the top LETT 
HAND corner of the screen. 



Space Saving 

If the program IS to be used as 
part of some space borne 
adventure game than its length 
will undoubtedly want to be 
shortened. I suggest the follow 
ing course of action; 

1, Remove the REM state- 
ments. 

2, Remove the introduction 
and the first THREE "ques- 
tions”, 

3, Replace the INPUT slate 
ments for The three "ques 
tions" by LETs. 



4. Put variables AH, AV, AE. 
AM, SXH 6 SYH SXV b 
SYV, SXE & SYE, SXM & 
SYM, RH, RV, RE and RM in- 
to their respective routines. 
(5. Reduce the number of 
planets.) 

Again there is no reason why 
the planets should be called 
Mercury, Venus or whatever. 
The program was written m a 
"modular” form to aid conver 
sion but this does make it rather 
lengthy, _. 
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IS REM ** OR BIT BY S,KIHS 
IS REM ft* URTTTEN FEB 1932 FOR 
£0 REM ft* 8K ZX01 WITH 16K RAJl 
£5 REM 

30 PRINT "ORBIT" 

3S PRINT 

4© PRINT "THIS SIMULATION DIS* 
LAYS THE ORBITS OP THE FOUR I 

NNEP PLANET SOT OUR SOLAR SYSTEM. 

■ » 





45 PRINT 

5© PRINT "THE PLANETS START AT 
THERE POSITIONS (RELATIVE 

TO THE SUN AND EACH OTHER.* AS C 
w JAN I 1902 AND MOVE AT SCALE SP 
SEDS . ’’ 

55 PRINT 

60 PI INT ■ T me ORBITAL RAO X 2 Hf 
WE ALSO BEENSCALED DOWN ACCORD IN 
SLY . ’ 

SB PRINT 

70 PRINT “THE PROGRAM ALSO PRO 
WIDE5 THE USER WX7 H THE FACXL1 
TV FOR A SHORT RUN-DOWN ON th 

E PHYSICAL FEATURES OF EACH PL A 
NET . " 

75 PRINT 

76 PRINT "THE PROGRAM DOES NOT 
RLLOU FOR ORBITAL ECCENTRIC- ITY 

. HENCE IT IS NOT VERY ACCURATE 
IN PLOTTING" 

SB PAUSE 4-009 
©5 POKE 164.37,255 
90 CLS 

95 REM ** RADIANS MOVED EACH 
DRY BY PLANETS 
97 REM »» MERCURY 
100 LET AH =57 . 10E -03 
103 REM ft* VENUS 
105 LET AU ==27.62E -03 
107 REif ft* EARTH 
110 LET AE -17.21E-03 
113 REM ft* MARS 
115 LET AMS0B.30E -03 
117 REM ft* STARTING POSITION 

MERC UR Y I HERMES ,* 

129 LET 5XH =21 



125 LET SYH=17 

12? REM ft* STARTING POSITION 

WENJS 

130 LET ©XV *17 
135 LET SYU — 14- 

137 REM ft* STARTING POSITION 

EARTH 

140 LET 5X6=22 
145 LET SYE=9 

147 REM ft* STARTING POSITION 

MARS 

150 LET SXM‘42 

155 LET SY M = 24 

160 REM ft* ORBITAL RADII 

163 REM ft* MERCURY 

165 LET RH=5 

167 PEM VENUS 

170 LET RU=9 

173 REM ** EARTH 

175 LET RE-13 

177 REM ft* MARS 

IBB LET RM=20 

200 PRINT "AFTER ulHAT TIME PERI 
□ D WOULD YOULIKE THE POSITIONS C 
F THE PL ANETS UPDATED ? " 

203 PRINT 

£05 PRINT *1. EACH DAY" 

£10 PRINT "2. EACH 30 -DAY MONTH 

f! 

£15 PRINT "3. EACH 365-DAY YEAR 

ai 

£20 PRINT "ENTER 1, 2 OR 3" 

22 S INPUT PD 

227 PRINT - 

230 IF PD > = 1 AND PD-t=3 THEN GOT 
O 245 

235 PRINT "PLEASE FNTEft 1, £ OR 

3 *' 

£40 GOTO 225 
245 PRINT 

£47 REM ft * S * TIME PERIOD 

INCREMENTING FACTOR 
£50 IF PDsl THEN LET S=1 
£SS IF POs£ THEN LET S=3P 

£60 IF PD =3 THEN LET 5=365 

263 REM ft* SET PERIOD COUNTER 

TO ONE 

265 LET TIME*1 

2B0 IF PD = 1 THEN LET A** “DAY" 
235 IF PD =2 THEN LET A* = ,, HDNTH" 

£90 IF PD =3 THEN LET Af = "YEAR" 

300 PRINT "MOW MAN'*' *’,AS;"5 DO 
YOU WANT" 

301 PRINT "TO BE DISPLAYED?" 

305 PRINT " (POSITWE WHOLE NUHBE 

AS ONLY) " 

310 INPUT ND 

313 PRINT 

315 LET ND = INT (NO) 

320 IF ND > 1 THEN GOTO 335 
3£5 PRINT "POSITIVE WHOLE NUM6E 
R5 ONLY** 

330 GOTO 310 
333 PR INT 

335 PRINT "REAL-TIME DELAY BET W 

EEN UPDATES REQUIRED (SECONDS! 7" 
340 INPUT P 

345 IF P < 1 THEN GOTO 340 
350 LET P=P*50 
355 CLS 

400 GOSU6 1000 

405 GOSU6 1050 

410 GOSUB 1100 

415 DIM H(ND + U 
420 DIM I f ND ft 1 J 
423 DIM U (NDftl) 

43© DIM U(ND+1* 

435 DIM EtMDftl> 

44© DIM F ( ND + 1 > 

442 DIM M ( ND ft 1 > 

443 DIM N(NDftl) 

444 REM ft* CALCULATE POSITIONS 

OF MERCURY 



30 
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445 LET Z = 1 

446 FDR R = 86 TO fSS+ND*S> STEP 

5 

450 LET H IZJ =22+RH^5IN (flHiMB&t 
S*Z> ) 

455 LET I fZ) =2£+RH*C05 (fiHi f 88 + 
S*Z> ) 

45? LET 2=2 + 1 
450 NEXT R 

453 REH ** CRLCULflTE POSIT ION'S 

OF 'JEN US 

464 LET 2=1 

465 FOR R =207 TO C9e7+MD*SJ STE 
P 5 

470 LET y(2) =S£tRU»5IN f#K'J <2B7 
+ S*Z 1 ) 

475 LET UtZ) -&£tRU#CD5 
+ 5 *Z> > 

477 LET 2=2+1 
430 NEXT R 

483 RETT ** ChLCULRTL POSITIONS 

OF EARTH 

434 LET Z=1 

40S FOR R=1 TO 1+NDfS STEP 3 
400 LET E C2J =£E +RE 4SIN <AE*tl+S 
iZ) J 

4 95 LET FI Z > =99 +RE * COS (RE * ( 1 + S 
*Zi i 

497 LET Z=Z + 1 
500 NEXT R 

503 REM ** CALCULATE POSITIONS 

MORS 

504 LET Z=1 

505 FOR R=103 TO f iSS+N&ftCU STL 
P 3 

510 LET rt fZJ *2£+flM + 5IN 
+ S*Z> > 

515 LET M(Z1 =2£+RM^COS (AM* ( ISC 
+5*2> > 

517 LET Z~ Z+l 

530 NEXT R 

535 PLOT SXH,SYH 

530 PLOT 5XU, S Y U 

535 PLOT SXE , SYE 

540 PLOT 5XH , SYM 

545 LET 0=1 

550 LET T I ME =T I ME + 1 

555 GO SUB 1100 

560 UNPLOT HfJ) , (+4-1 f J) 1 

565 UNPLOT U ( U> , ( 44-LMJ.t > 

570 UNPLOT E (<J> ", <44 -F (U) 1 
575 UNPLOT M!J) , 144-N 1 UJ > 

580 PAUSE P 

535 POKE 16437 , £55 

567 IF J=ND-1 THEN GOTO 700 

590 PLOT HiJ) , U4-I'J),V 

595 PLOT VMUJ , t44-Uf*J>> 

600 PLOT E <U> , (44 -F tJ.» ) 

60S PLOT H ( J) , ( 44-M ( J' J 
610 LET J=U+1 
690 GOTO 550 

700 PRINT AT 3,33; “MOULD YOU" 
7©1 PRINT AT 6,93; 'LIKE A" 

709 PRINT AT 7,93, "DETAILED" 

703 PRINT AT 8,93; "RUN-DOUN" 

704 PRINT AT 9 , 33; "ON A" 

705 PRINT AT 10,93; " PLANET 7 " 

706 PRINT AT 13,93; "Y OR M " 

710 INPUT 0» 

713 IF © ♦ = " Y " THEN GOTO 730 

798 IF 0* = ‘*N" THEN STOP 

795 GOTO 710 

730 GOSUB 1158 

735 PRINT AT 0,93; "WHICH" 

740 PRINT AT 1 ,93, "PLANET?" 

745 PRINT AT 3,93, "ENTER" 

750 PRINT AT 4,93; "CODE. ” 

755 PRINT AT 5,93, " H -MERCURY " 
760 PRINT AT 6 , 23 , " U-UENUS " 

765 PRINT AT 7,93; “ E - EARTH" 

770 PRINT AT 0, 23, "M-MRRS" 

775 INPUT P* 

780 IF P$=’*H" OR P* = "U" OR Pf-" 



' 
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DR PS="M" THEN SOTO 790 
TO 771 




775 

GOSUB 1150 
GOSUB 2000 
IF P* = *’H" THEN GD5UB 
IF Pi="U" THEN GOSUB 
IF THEN GOSUB 

IF P*="M" THEN GOSUB 
PRINT AT 21,20, "PRESS 
GOSUB 21P0 
INPUT Z* 

GOSUB IISO 
GOTO 700 
STOP 

REM ** BLACK SCREEN SUBvR 
FOR 1=1 T 
PRINT 



1500 
2 BOO 
1700 
ISO© 
N,L" 



CENTRAL SUM 



loss 

1060 

lO&S 

1070 

1075 
IlPO 
lies 
„110 
in© 
1 IPO 
14 5 



NEXT I 

REM ** POSITION 
PRINT RT 10,11; "D" 

RETURN 

DISPLAY PLANETS 
STARTING POSITIONS 
5XH,SYH 
5XU,SYU 
SXE , 5Y£ 

SXH , 5 YM 



REN ** 



UNPLOT 

UNPLOT 

UNPLOT 

UH»LOT 
RETURN 
REM ** 
PRINT 
PRINT 
PP I NT 
RET URN 
PE H * * 



115*. 


f-i J r = 


O TO 21 


1155 


Fr. INT 


AT 


1 , 23 ; ” 


*150 


NEXT 1 






13.70 


RETURN 




.U9& 


PfM ** 


1ERCURY 


. - -:-7 


INT 


PT 


© 23 : " 


:,soe 


P’r ;mt 


HT 


3 23 j " 


518 


PB INT 


A ■ 


6 ,23 ” 


-515 


PRINT 


A’ 1 


2 , 23 , 




PH INT 


A r 


17,23; 




PRINT 


AT 


16 , 23 ; 


: : :• 


PR INT 


AT 


19 . 23 , 


: vit 


PE “URN 




^595 


Pfc •*? * * 


I 5 


NUS DA 




L r INT 


pr 


0 23 , " 




FAINT 


AT 


3 , 23 ; 1 


16 13 


pc XnT 


AT 


6,23, " 


1613 


PL INI 


AT 


9,23, ’ 


389 


PRINT 


R- 


12,23. 


v £S 


PP INT 


AT 


IS , 23 , 


;c so 


PF INT 


AY 


19 23 ; 



DISPLAY PERIOD 
AT 0,23; "CfiRTH'' 
AT l,24;Aj;" 

AT 2,25;T!HE 

CLEAR ^.H.S 



DATA 
MERCURY" 
4033 KM" 
56E +09 H" 
SB DAYS" 

" -1.9" 

" 373 K" 

"59 DAYS" 



■JEHUS" 
12339 KM" 

1 BSE +09 M* 

aas days" 

" -4,4." 

** 623 K" 
24.7 DAYS' 



1-.S4.SI 


R& V URN 






596 


F L 1 1 4 * 


EARTH DATA 


.■ £*i>i 


P> INT 


AT 


0.23: ■' EARTH" 


-.7 35 


PR INT 


AT 


3,23, 12733 KM" 


-.7 : © 


PAINT 


AT 


6,33; “iSeE+M M'* 


' 7 ■ b 


T *■ INT 


hT 


9, 23 ,' 366 DAYS" 




HP INT 


AT 


12,23; " 


: ■ 2 - 6 


-■p i*rr 


AT 


16,23; ' 333 K" 


17u.' 


i- - INT 


AT 


IS, £ 3 ; " 23H SEMIN 


17 40 


PL URN 




Hr ■■• * * 


KARS DATA 


-.6 90 


- r INT 


AT 


0.23. MAPS" 


It 76 


c: INT 


AT 


3 23. 6753 KM 




PF INT 


A ! 


6,23. 22SE+09 M" 


;.3i5 


PRINT 


PI 


ft,23> '607 DAYS" 


1620 


PP TNT 


AT 


12,23, ■ -2.3" 


10 25 


= •. T 'T 


AT 


1C , 23; " 293 K “ 


1 6-32 


PH INI 


at 


IS ■ 2-3; ‘£4H 37HJM 


104 0 


Hfc URN 






RH !A ** 


ft NEPAL HEADINGS 



2: 

2005 

^ Pi 

F ** 

20 15 

7 v 2 P 

DC 2 57. 

2 336 
TB4-0 

. : - - 

2056 
2050 
2100 
£ 1 05 

2110 
2115 
2120 
2123 
£130 
2135 
214.0 
2145 
2 ISO 
2155 
016© 
£17© 



PRINT 
PT I NT 
P? I NT 
PH INT 
pr I NT 
PRINT 
PRINT 
PRINT 
PRINT 
PR IN- 
PRINT 

print 

RETURN 



AT 

AT 

m 

AT 

AT 

AT 
M !' 

AT 

RT 

AT 

A"f 

p r 



© / © s ; 

4. , 23, 

S , £3, *' 
7 , ©3; ■ 
3 , 23; 
10,2 3; 

11 .23, 
13,23; 

14.23, 
15,23 : 
17,23; 
13.23 



"DIAMETER. ” 
"D I STANCE" 
FROM SUN- " 
" S IDE R IRL " 
PERIOD. " 

MAXIMUM-' 

" MAGNITUDE 
"MAXIMUM" 

" SURFACE" 
"TEMP: *' 

• AX I AL " 
"ROTATION.- ‘ 



REM 
LET 

LET 
LET 
LET 
LET 
LET 
LET 
LET 
PRINT 
PRINT 



+ •« PLOT 
XHtI NT 
YHcIMT 
XU = I NT 
YU = 1 NT 
XE^ItiT 
YE = INT 
XM=INT 
YH=INT 
AT 
AT 



TO PRINT AT 

fH f J > s2) 



PRINT AT 
PRINT AT 
RETURN 



i I (U> S3* 
iV l J) /S) 
!lO j2> 
i E (wU ./2> 
<F (-J) ✓ £> 
<H(J1 /S) 
(N(wD 2 > 
YH 1 . XM-1 , 
YU-1 ,XU-i; 



YE - 1 . XE - 1 , 
YU-1 , XM-i ; 
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16K Games 



hi 



4 * 






Bureau de Change 



N" 



dii 



E" 



If you' re always jotting off 
to e*otit parts of the world, 
like Paris, Geneva or Black- 
pool, you'll be in need of 
this program which rapidly 
converts your money from 
one currency to another. 



The program, as written by 
Bob Perrigo, caters for six 
different currencies, but it 
can easily be modified to 
handle as many currencies 
as you need. The values of 
ms|Or currencies and their 
exchange rates with the 
pound are published in 
many newspapers, par- 
ticularly the Financial 
Times Current values have 
to be entered when you 
fust RUN the program. Once 
The values are in RAM, you 
can use the program again 
by entering GOTO 6 instead 
of RUN. The word END after 
the semi-coton in line 100 is 
not s mistake. It acts just as 
END does in other BASICS, 
stopping the program. It 
does so in this case because 
the 2X01 considers the 
word END to be an unassort- 
ed variable, and will stop 
the program with the error 
code 2 100 Any other let- 
ter, or combination of let- 
ters. which is not used 
elsewhere in the program, 
will stop it as effectively as 
does END, 







3 

4 

5 

6 
7 

L0RS’ 



REM * CURRENCY CONVERTER* 

REM *BOE PERRIGO/ 

TIM HRPTNELL # 

GOSUE 11© 

PRINT "ENTER CURRENCY 1" 
PRINT ”£ * POUNDS" " % - C'OL 



53 LET E =0 



"D 



DEUTSCH MARKS” 



■5 - 



EG 


IF 


C$="l“ 


then 


l_ET 


E sP 


85 


IF 


C % “** % " 


THEN 


LET 


E = P *D 


70 


IF 


C*= D 


then 


LET 


E = P*N 


75 


IF 


C*-“S' 


then 


LET 


£ iPtF 


eo 


IF 


C * = " Y ” 


then 


LET 


E = P *Y 


85 


IF 


C$ = '‘P' 


THEN 


LET 


E = P+R 





FRRNK6“ 


Y - YEN" . " 


R - RftHC 


90 


IF E — i 


0 THEN GOTO 55 














95 


LET E 


= INT (EtieQ+.Sl 


6 


INPUT Fi% 








100 


PRINT 


R$; 6 .: ** = " ; C s : 


10 


PRINT "ENTER R MOUNT 


i tl 


110 


PRINT 


‘DEUT5CH MARK" 


12 


INPUT & 








120 


INPUT 


H 


15 


LET 


P=0 








130 


PRINT 


"YEN'?” 


20 


IF 


R * = ' £ *' 


then 


LET 


P-E 


140 


input 


Y 


25 


IF 


R$ = " * 


THEN 


LET 


P=Btl /D 


150 


PR I NT 


"RAND?" 


30 


IF 




THEN 


LET 


P =B* 1 /M 


160 


INPUT 


R 


35 


IF 


R*=” 5“ 


THEN 


LET 


PsBtl/F 


170 


PRINT 


SUI55 FRRNC” 


40 


IF 


ft* = “Y “ 


THEN 


LET 


p=e * i .'-y 


180 


INPUT 


F 


45 


IF 


R*="R” 


THEN 


LET 


P sBtl/R 


190 


PRINT 


“U5 DOLLARS" 


E0 


IF 


P=0 THEN GOTO 5 




200 


INPUT 


t> 


55 


PRINT 'ENTER CURRENCY 2" 


210 


CL 5 




57 


INPUT G t 








220 


RETURN 
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insight 
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Frank O'Hara looks at the bug in the 
original 8k ROM, and explains how it 
occurred. He reveals a new bug which 
only comes to light when running a 
zx printer, and gives a checking 
routine which prints the powers of 
two from two squared to two to the 

32nd, exactly. 




I first became aware of the bug 
in The Sinclair 8K ROM after 
writing a fairiy fast BASfC pro- 
gram to obtain the smallest 
prime factor of any odd number 
up to 2 3S - I in a matter of 
seconds rather than mingles. 
When f tried the program Out 0(1 
2 1J -5, the largest prime 
number in this range, it seemed 
to be taking a long time to run. 
On breaking in and checking the 
divisor, | found that it had gone 
well past the square root of the 
number (about 6 5536J, On 
checking the square root, I 
found that the ZXB1 was 
holding a 1 2 digit number (in- 
stead of 65536) as the square 
root of the 10 digit number 
2” -5. 

Further investigation reveal- 
ed errors in exponentiation and 
even in subtraction, in the 
event all these errors were to 
trace back to a programming 
mistake in subtraction. To see 
how they arose, it is best to 
follow a simple example 
through to its source 

The ZxBl gives SQR I ’A) 
correctly as 5 But SQR .25 is 
given as 1.3591409. Listing 
the ROM shows that SQR X is 
evaluated as X** 5 The in- 
struction PRINT ,25** 5“ 
gives the same wrong answer 
1 3591409. The function 
X**T m turn is evaluated as 
EXP IV * LNXl, The instruction 
PRINT UN .25“ returns the 
answer 0 61370564 instead 
of - 1.3862944. Two has 
been added to the correct 
answer At this stage we could 
well suspect that addition is at 
fauft. 

The last stage of detection 
requires one to split the LN 
routine in two, by uploading it 
into RAM and running it there. 
Happily this works. At least the 
first half runs and that is all we 
need. To evaluate LN X the 
ZX8 1 has to add the log of the 
exponent and the log of the 
mantissa of X. In the case of 
.25. the log of the exponent is 
correctly evaluated as - 2 log 
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2 . The log of the mantissa 
should then yield zero. But ,25 
is held approximately on the 
2X8 1 , unlike { % ), which is held 
exactly. The result of this is that 
log of the mantissa comas out 
as - A 33 , an approximation to 
zero. Finally , the sum of 2 log 

2 and - ft 3 * adds two to the 
correct answer because of the 
in subtraction, 
his brings us to the source 



of the bug in subtraction. 
Because subtraction just 
changes the sign and adds, it 
will help to think of simply ad 
ding on a negative number, in 
floating point addition, the ad 
dend (re the number being add- 
ed on) has to be lined up with 
the other number (the 
“augend'') to make the addi- 
tion possible, (f the addend is 
too small to make any ap 




10 FOR fl-0 TO 31 
20 LPRINT AT .00^66 

30 NEXT A 



10 PRINT AT 2. 3; "POUERS OF 2 
FROM 1 TO 32",,,,, 

20 LET N=1 
30 FOR X=1 TO 32 
40 LET N — 2 *4 
SO LET A = I NT (N/16B1 
60 LET B=N-100*R 

70 PRINT " *’ AND X<10;X, " **; 

STRS A AND A>0,. * 0“ AND A.iP .AND 
0 < 10 , 6 , 

00 NEXT X 



POWERS OF a 



FROM 1 TO 32 



i a 

3 0 

5 32 

7 128 

9 512 

11 204.8 

13 8132 

15 32768 

17 131072 

19 524288 

21 2097152 

23 S3S8608 

25 33554432 

27 134217728 

29 536870912 

31 21 4748364 B 



2 4 

4 16 

6 64 

8 2S6 

10 1024 

12 4096 

14 16384 
IB 65S3B 

15 262144 

20 1048576 

22 4 194304 

24 16777216 

26 67108864 

28 268435456 

30 1073741824 

32 4294967296 



pretiabls difference to the 
augend land ft 37 is a good 
e xam pie when addedto 2 log 
2) then the addend is set to zero 
and nothing happens. Unfor- 
tunately the programmers 
thought they should do a bit 
more at this stage, and in- 
troduced the bug. Three bytes 
which were not needed (at 

1 733 to 1 735 hex In the old 
ROM I had the effect of causing 
a "carry adjust'' mechanism to 
be wrongly invoked, shifting 
the result one place right, 
preserving the sign bit and ad 
ding one to the exponent. This 
sometimes trebled the number 
(4 ft 3 * gives 1 2) and 
sometimes increased n in other 
ways (10 - ft 31 gives 26; and 
as stated above 2 log 

2 - ft 33 gives 2 log 2 + 2), 

The sequel is that a new 
RQM has been produced by 
Sinclair Research without these 
three bytes. It is supposed to be 
available on demand, but mine 
took three months to arrive. 

There are ways of getting 
around the bug. For example, 
LET S = 1O*SQRIN/1O0) 
works for square roots. 

A new, and rather subtle 
bug, comes to tight on the 
printer. Enter program one, and 
run it. You'll be quite surprised 
at the result. 

Even with the amended 
ROM. certain powers of two are 
not worked out exactly (such as 
2**31}, evert if you display all 
10 digits Program two prints 
the powers of two from two 
squared up to two to the 32nd 
exactly, with all their digits. The 
list it produces can be useful tor 
checking certain expressions 
on the ZXS 1 . Once you've run 
program two as listed, fry rutin 
mg it with LET N 2**1 in line 
40, As alternative, and com 
pletely accurate expressions, I 
recommend LET N 2 ’ * 32f2 
and LET N = 2**32 - 2 + 1 
These can be fully displayed by 
PRINT “21 *';N 21EB and 
PRINT “42“;N 42E8 

'espectively. 
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. . . is a stylish and 
ergonomic plinth for theZXSI. it raises and 
tilts the TV to avoid eyestrain* holds the 16KR AM 
in place and hides the wiring and power supply. 
This very professional unit costs £1$, a built-in 
power switch is £ 3. plus postage at £1.50. inc/VAT 

Peter furlong Products, 125CatfOfd Hill. London SE6 4PR. 
Collets by appointment, please Tel 01690 7799, Vise. Access. 



Mol 

Mine of Information Ltd 

Microcomputer Consultancy b Booksellers 



OTHELL# 

A maior game of strategy 
for the Sinclair 2X81 
personal computer + 

16KB RAM 

#■ Easy to learn 

Forages 7tol07 

# Pit your wits against 
an inhuman intelligence! 

#■ Nine levels of play from 
novice to expert 

£10 



BEMD FOP OUR FREE CATACatiUi: 0> 
lOO SELECTED MICROCOMPUTER r+CJCJ It t» 



Prices indud* P Pin UK 

Add 20 for delivery to Europe, Africa or the Middle East 

Orders to Mot ( 223)1 Francis Avenue St Albans tier ts 
AL 36 BL England Phone 0727 52801 Tetex925859 




ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1 K8. 16K 


ifiK SOFTWARE PRICE 

VIDEO-SKETCH {2X8 1 only) Move the cursor to any 
parT of the screen Dra w or rub out as you move it Mn m 
te*T Of graphics Sava picture m memory Save picture 
sequence on cassette 7 95 

VS DIO PLAN t2X8 1 only} Performs the function of in 
analysis book Arithmetic functions include addition 
Subtree lion multiplication 7 95 

VIDEO AD Rotating display of 16 pages of advertising 
malarial Set up your own pages and change them as 
and when raqy it ed 7 95 

VIDEO GRAPH Planning and design aid Create 
pictures /charts/gr aphis and store within the program f 5 95 

VIDEO VIEW Do it yourself teletext Create page* of 
data Store them within the program 5 95 

VIDEO MAP IZX81 only Educations! game based on 
maps Navigate your plane to its destination 5 95 

FORCE FIELD 'ZXfll only Animated bombardment 
game 3 95 

SPACE-RACE (2X81 onJyl Party game for eight 
playorm 3 95 

TEST MATCH Realistic simulation of a test match 
series Dynamic scoreboard 3 95 

FOOTBALL-LEAGUE Realistic simulation of an entire 
season Every match played and results shown with 
progressive ie ague t able 3 95 

STOCK-MARKET (2X81 ofily^ An exciting game of skill 
and judgement Buy and sell stocks and shares as pnces 
change m response to world events 3 95 

PACK 1 - VIDEO* PLAN + VIDEO - AD t 7 95 

PACK 2 -V!DE0-VIEW + VIDEO GRAPH 13 95 

GAMESET - VIDEO-MAP * 5 GAMES 19 95 

IK PARTY TRICKS IZX81 tmly) 4 95 

Persona! callers welct 


NEW VIDEO-INDEX NEW 

0 How do you si ore 57.000 characters in a 1 6K RAM 
A UseVlOEO INDEX 

Catalogue your cassettes yout record collection, references to 
maga/me articles Ampjmgiy versatile Capacity for T.D00 
individual references each of which can generate 57 characters of 
text Powerful search facilities once thamdea has been created 

How is it done * The system cannot really fit 57 000 characters 
m a 16K RAM It gives the illusion of doing so by eliminating 
duplicates For instance in an ind«a of articles in computer 
magazines about the ZX81 certain words occur time and again 
VIDEO INDEX detects these duplications and thereby conserves 
space 

What do you get 7 

1 A machine code master program which sift at the tup of RAM 
This is initially loaded like e B ASIC program ■* 

2 A demonstration index containing 1.000 references lo articles 
about the ZXS 1 in ihe popular magazines 

3 A detailed instruction manual 

You may then proceed to create your own catalogues and mde - es 
and save them on c asset i o 

This program is fast efficient ,ind ingenious and is by far the liesr 
product wt have introduced for 1h#2X8 1 

N B There isn t room for a commentary on this cassette so you’ll 
have to read the manual 
ZX8 1 erf 2X80 #*BK ROM 

ZX printer is useful but not essential Price 1 9 95 

Mail ottfer customers add f 1 per order 
Allow 28 days for delivery 

Cash wdh order please Eo VIDEO SOFTWARE LTD 

Stone Lane. Kmver. 

Stourbridge 

jme during office hours West Midlands DY7 6EG 
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ZX80 Programs 





A. Beasley 



After using the ZX80 for a 
few months I found that there 
was a need for a simple 
renumbering program. In the 
attempt to solve the problem a 
BASIC program was written 
out but this took far too much 
memory space. While machine 
code was the obvious solution 
rt did raise yet another 
problem How could the 
program be stored so that it 
could be used without any 
trouble After attempting to 
store it m a REM line rt was 
found that some of the codes 
made the system crash when 
the program was listed. 



solutions 

To get over the problem the 
following method was 
developed First all the 
variables are CLEARed. A 
string variable is now set up to 
contain the required number of 
bytes and the machine code is 
POKEd into it As this string 
variable is the first in the list 
ns location can be found from 
the two bytes called VARS, 
see page 122 in the manual , 

By adding one to the value 
obtained you have the location 
of the first character in the 
string. To Call the program you 
simply find the value of VARS, 
add one and use this number 
as a USft call. 



More problems 

This method generates its own 
set of problems, however. If 
you are using it tor program 
operation you cannot use the 
following commands, RUN, 
CLEAR or NEW By using 
GOTO you can get over the 
RUN problem and the others 
are not realty drastic. 

The main advantage of thus 
method is that when you save 
the program you still preserve 
the string tot the next time. It 
should be noted that the 
GOTO and GQSUB statements 
are not altered but you do get 
everything into 35 bytes. 




operation 

To use the program type in 
with ZS containing 33 
characters. Now run the 
program then remove it by 
typing just the line numbers 
and then 'Newline'. The 
program you wish to renumber 
can be keyed in but remember 
not tu use the RUN dr CLE AR 
keys and make sure that the 
program does not contain Z $ 
To activate the renumber 
type PRINT USR 
(1 + PEEKil 63921 + PEEK 
116393)* 256). 



1 CLEAR 

2 LET 2 $ - ’ aaaaaaaaaaaaaaeaseaaaaaaaaaaaaaa' 

3 LET 

AS 06000EGA2 1 28407023? 1 3E0A8 1 4F30 
0404 CB70C0237EFE 7620FA237ECB7FC01 8E6" 

4 LETA=1 ♦ PEEKI1 63921 +FEEKM 6393*256) 

5 FOR C - 1 TO 33 

6 LET B = C0DE (ASJ-28 

7 LET 0 = 8*16 

8 LET AS TLSiASl 

9 LETS B + CODEIAS) 28 

10 LET AS TLSiASl 
1 1 POKE A.B 

12 LET A = A + 1 

13 NEXT C 
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Library 



library 

After the first mad 
programming spree with 
your machine you may like 
to build yourself a library 
of useful programs. 
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Library 



The first few weeks after the 
purchase of your ZX8 1 may 
justifiably be defined as the 
"infatuation" stage. The 
power of the machine to 
generate data at apparently 
phenomenal speed is 
fascinating, even exciting to 
those new to the computer 
keyboard. Scores of little 
programs are lovingly saved 
on cassette tapes - most of 
them centred around the 
FOR. NEXT loop. Typical 
programs include printing out 
HELLO ' 47 times, filling the 
screen with nine digit columns 
of smU and - cos (x I or 
meaningless equations chosen 
primarily for their complexity 
As many of these little morsels 
as possible are crammed on 
both sides of C60 lor in some 
cases even C 1 20!) tapes 
Frantic trips to purchase new 
supplies of blank cassettes are 
frequently made or, if the 
shops are shut, a previously 
loved recording of 
Beethoven's ninth is 
irreverently erased in order to 
make room for a program 
which generates the first 
2000 primes (I often wonder 
what you do with primes after 
you generate them but they 
seem to offer solace To many I. 



programs, therefore no need 
to memorise what you have 
named them; if you have to 
amend a program, there is no 
danger of the extra few bytes 
extending into the obi iterating 
the beginning of the next 
program; if the tape is 
accidentally dropped into a 
plate of soup lor a similar 
household hazard degrades its 
performance! only one 
program is lost; if you lend a 
tape to a friend for copying 
purposes and it IS returned a 
corrupted length of jargon, 
there is iess danger of physical 
violence breaking out if only 
one program is spoilt. 

Finally, we cannot entirely 
discard a psychological factor 
Weeks, perhaps even months 
of programming work 
condensed onto one tape fails 
to impress the casual 
acquaintance. Spread out into 
twenty or so, neatly labelled 
cases with the whole resting 
in a partitioned '‘cabinet” wilt 
enhance your focal reputation 
as an egghead. 



Organisation, The 
Key? 

Any attempt to organise your 
computing life must begin 
with a simple rule . . one 
program on a tape with a copy 
on the reverse side 
Superficially, this appears to 
be a shocking waste of tape 
because, on the average, most 
of the tape will remain unused 
but m spue of this the rule is 
sound in human terms. It is 
better to waste a few feet of 
relatively inexpensive tape m 
return for the following 
benefits; no infuriating 
searches for programs ”in the 
middle '; no need to name 



is more humiliating to a proud 
demonstrator than one of 
those sarcastic error 
messages which leap up from 
the bowels of the BASIC 
interpreter whenever it suffers 
the slightest confusion 
Particularly if you are frying to 
impress 

2) Will the program check for 
ridiculous input > Remember 
that an input can be 
mathematically acceptable 
and free from syntax error but 
can still lack realism For 
example, let us assume a 
program, which assists in the 
design of a signal amplifier 
asks for the supply rail 
voltage If the operator 
mistakenly keys in 2.6E4 
instead of 2-6E 4 will the 
stupid machine accept 

this Or what is more to the 
point will the stupid 
program accept il and go on l o 
compute a recommended 
Output current in the order of 
kiloemps J In shot! , does the 
program include full dura input 
validation routines' 

3) Is the program completely 
self explanatory to the 
operator ? Are there, for 
instance, full instructions on 
the VQU screen or does it 
mean searching for some 
scrap of paper somewhere 
which contains The gory 
details of 1 he button pressing 
routines ? No accompanying 
document of any kind should 
be necessary because the 
VDU screen can tell all. There 
should also be a title page 
which defines clearly the 
purpose of the program 
Remember that at the time of 



naming Names 

But all things come to an end 
at some lime or another . It 
gradually dawns on most 
people that their "collection” 
is in reality nothing more than 
a heap of rubbish. Most of 
what they have saved is 
useless, and the few that have 
some merit are buried 
between dozens of unwanted 
remnants, 



L0 REM PRIME NUMBERS 

^0 DIM 0(2«3Mf 

30 LET Z= 1 

35 SCR DLL 

+© PRINT 2 

50 LET =2 

60 FDR G*3 TO 200© STE 0 £ 

70 FOR M=1 TO Z 

30 IF I NT IP/C'lh.i.'.tOf.H.lsG 

GOTO 500 
100 NEXT M 
150 LET Z-Z+l 
£00 LET Q tZ> ~G 
£40 SCROLL 
£SD PRINT G 
£60 PAUSE 50 
SOD NEXT G 



Worthwhile 

Programs 

"Worthwhile - ' in this sense 
means "is it worth saving on 
tape?” Consider the following 
as a reasonable set of criteria 
from which to start: 

1 1 Has the program been 
tested for every conceivable 
input combination For 
example, what happens if you 
input a "£f" or a negative 
number or a number with 
umpteen digits in it? Nothing 
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writing, the purpose »$ all too 
clear but after a few weeks or 
months the memory fades. 

4) Is the Textual material on 
the VDU easy to understand 
end pleasantly arranged? 

There is no excuse for sloppy 
presentation and curt chunks 
of computer jargonese 
interspersed with 
abbreviations. Just because 
the computer has no soul or 
manners this is no excuse for 
omitting the pretence. A little 
care taken In presentation will 
give the pleasant illusion that 
lurking behind the cold 
rectangular sheet of glass is a 
"being" with a heart of 
gold . . . kindly and paternal 
when the occasion warrants it 
and yet hesitating to deliver 
streams of pure vitriol, if its 
human operator enters silly 
figures or presses wrong 
buttons, in other words, give 
your computer a personality 
Space out the text in o 
readable manner. Nothing is 
more tiresome than a page full 
of closely spaced reading 
matter, particularly if it is 
composed entirely of capitals 
There is no need to stuff 
everything on one VDU page 
but never allow the pages to 
scroll. Text creeping up from 
the bottom and disappearing 
at the top should never be 
tolerated: it is unpleasant to 
read and amateurish. 



Expansion 

51 Is the program planned 
with the idea of future 
expansion or improvement in 
mind? No program can ever be 
perfect and equally true, no 
program can ever be 
absolutely complete There 
will always be the nagging 
doubt, particularly when it is 
re run a few weeks later. That 
some extra facility Of twist 
Should have been added. In 
many cases however , this can 
be a difficult or even 
impossible task. In the first 
case, the program may be 
utterly incomprehensible when 
USTed if several weeks have 
elapsed since it was written. 
Juggling with obstinate 
stat em ent s, t em pe r , 
frustration and the other 
multitude of ills popular during 
program const rue lion 
eventually leads to a transient 
state of euphoria when the 
beast finally decides to work. 
There is a mad rush to "get it 
on to tape" and indulge in a 
satisfying bout of self- 
congratulation. 

It Takes a little while to 
appreciate The value of the 

statement because at the 




It means laying out a program 
in neat little modules, each 
capable of being individually 
tested m its own right In fact 
there is a specific 
programming philosophy with 
many little rules and 
regulations resting beneath 
the blanket title of 
"STRUCTURED 
PROGRAMMING" This is 
worth detailed study if only to 
know when to break some of 
the rules. 

Programs To 
write 

Advice on what programs to 
write is about as difficult as 
advising on the best length for 
a piece of string. An overall 
piece of advice is simply to 
walk before you run. Don't 
attempt to write wildly 
ambitious programs unless 
you are quite certain you 
understand the full 
implications of the task ahead. 
Unfortunately, it takes some 
experience to know in 
advance whether or not a 
certain programming task is 
likely to be easy or horribly 



time, it seems unnecessary. In 
fact some of us deliberately 
leave out remarks in order to 
prevent other people 
understanding how our 
masterpiece works. This 
attitude can be self 
destructive because the writer 
of the program may eventually 
become the victim, Another 
obstacle to future amendment 
it a poorly structured original 
and close -pa eked line 
numbers. Never start a 
program with line number less 
than 100 in case some extra 
stuff may have to be squeezed 
in at the head Be methodical 
in the choice of subroutine line 
numbers. Stick them all 
together well down the 
bottom, say at line 9,000 
onwards. In this way, you will 
avoid the ugly embarrassment 
of having to leap frog over 
them with a wasted GOTO 
statement when the lines start 
to creep down further than the 
original estimate allowed. 

The term "program 
structure" of course means a 
lot more than the mere 
organisation of line numbers. 



difficult; computers are odd 
things. 

For example, if someone 
came and asked me to write a 
program to print out a table of 
the singular solutions of a 
second order differential 
equation I would take the 
money m advance and 
probably deliver the goods 
(suitably tarted up in 
accordance with the previous 
advice) the next day. Thu is 
not because maths and 
physics is my strong point (I 
might pass G level maths with 
difficulty! but because the 
actual maths details must 
reside m some text book 
equation somewhere or other 
It would just be a case of 
letting the faithful old BASIC 
interpreter handle the sordid 
details once the correct 
sequence of bracket s and . 

operators have been entered 
from the text book to the 
VDU, 

Such programs are 
elementary number crunching I 
exercises, impressive but [ 

routine. On the other hand, a I 
request for "a little program tc I 
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sort and classify my butterfly 
collection'' could turn out to 
be a nightmare The following 
is s crude attempt to group the 
classes of programs which can 
be written and appropriate 
remarks on their respective 
difficulty factors. 



Numbercrunching 



These follow a relatively 
simple pattern; inputting the 
required parameters, fitting 
them into the "equation tine” 
and displaying the results in a 
clear manner. 

Two subroutines should be 
I considered almost 
indispensable to number- 
crunching activities, one to 
] round oft numerical results to 
a desirable number of decimal 
places and the other to line up 
the decimal points. Answers 
like 34 5689302 inches or 
£67.24578945 lack realism 
and the sight of a VOU screen 
full of figure groups zigzagging 
from top to bottom is not only 
difficult to read, it is quite 
revolting in appearance, 
f Always use T ABin) to position 
columns, the semicolon as a 
delimiter encourages 
zigzagging. 

Quizzes 

Many sophisticated programs 
have been written under the 
general title of Computer- 
Aided-Teaching or Computer- 
Aided Learning. Less 
ambitious but surprisingly 
useful programs are relatively 
easy to wme (and certainly 
worth saving} based on 
questions and answers. 



novel and interspersed with 
exciting animation takes a 
disproportionate time to 
program in relation to the 
subsequent playing time As 
programming exercises they 
are superb. Whether many of 
them are really worth the tape 
storage is debatable. Consider 
for example t he class of 
games which could be covered 
by the classification "Moon 
Landing”. They all follow the 
same well worn path „ . , you 
are in some dangerous James 
Kirk situation , , . too much 
throttle and you run out of 
something or other too 
little and you Crack the surface 
of the moon or Mars or 
whatever particular member of 
the galactic regions happens 
to fit the title, They will all 
contain a couple of equations 
from the Newtonian tables, 
suitably embellished to fit the 



An extra twist is to 
incorporate random selection 
of the pairs to stop the 
Operator using a sequence. 
There is, however, an element 
of danger m this type of 
program, it tends to breed quiz 
addicts. Tape after tape is 
saved on all possible subjects 
until the entire household 
takes on the appearance of a 
Samber Gascoigne Show. 



game. The most awkward 
thing to get right in 
programming such a game is 
the difficulty factor. Too hard 
and the player is frustrated; 
too easy and the game ts 
described as boring, 



Enthusiasm 

The behaviour pattern of the 
players, however much care is 
taken with the programming 
details, is distressingly 
familiar. Great enthusiasm at 
first but declining 
exponentially towards 
complete apathy, For those 
who have a genuine love for 
game programming the 
following little tips may be 
found useful; 

Explain the rules concisely 
in the title page 
Display as much animation 



Games 



This area is undoubtedly 
popular and it cannot be 
denied that senior 
programmers in (he 
professional classes devote 
many hours to thinking up 
new games or introducing new 
twists to existing ones, 
Unfortunately, a game 
program, unless particularly 
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as your skills in 
programming allow - 
Oon't allow the computer 
to respond "too 
instantaneously" . An 
apparent immediate 
response does not impress 
the player. 

Choose your GO-BACK-TO 
destinations carefully. It 
is pleasant for the ego 
when the computer asks 
for your name and instantly 
promotes you to 
"CAPTAIN ."but it 
soon becomes an irritating 
chore if this ritual has to be 
repeated on each replay. 
Taka particular care to 
make programs crash* 
proof- There are some who. 
finding themselves in an 
irretrievable position, would 
crash the program rather 
than suffer the humiliation 
of being beaten by "some 
damned machine"* 

Try and add a few original 
twists For example, allow 
a few loop holes for 
cheating but make the 
computer respond with 
something like, 

"We noticed your pathetic 
attempt at subterfuge three 
lines ago. but in view of your 
obvious immaturity, we 
decided to overlook the 
matter. Should it occur again 
you will be disqualified." 

Note the use of the royal 
WE" above . very useful 
little dodge to create an air of 
omnipotence, although don't 
overdo it by using phrases like 
-Mv ft A MS and i M : 

Dynamic Art 

Providing the world "art” is 
not taken too literally, some 
quite astomsmg moving 
patterns can be generated on 
most of the home computers 
They are however far more 
impressive if you are fortunate 
enough to own an APPLE or 
other model which includes 
colour combined with high- 
resolution graphics. The 
ZX01, despite the great play 
mad® of its "graphics facility" 
is not really suited to the job It 
certainly has very useful 
graphic "keys" but the 
resolution in general is 
pathetic: equivalent to 
painting a portrait with a ten 
inch ceiling brush. 

Sorting DATA 

It is this area that the 
computer is truly at home, 
Every home computing 
enthusiast should take "data 
processing" seriously. Strange 
how so many wntera 
attempting to teach this 



Tape books 

Sales brouchures often draw 
attention to advantages of 
storing useful day to day 
information on home 
computers, recipes etc 
General purpose reference 
“books" can certainly be very 
useful on tape, providing there 
is a title selection page or 
pages. Once the tape is loaded 
(the most annoying stage!, it 
is quicker to get at a given 
page by pressing a number 
key than turning the pages of 
a paper book 

Programming 

It is difficult to say anything 
original on this subject. 

Literally hundreds of books 
have been written on the 
BASIC language alone, 
besides the thousands written 
on programming principles in 
general. However good the 
manuals supplied are it is 
almost essential to dip into the 
pocket again and buy at least 
one book on BASIC. Which 
one? For what it is worth, I 



subject use examples like milk 
bills to start off with. Milk is of 
course a delightful source of 
health giving energy but the 
compilation of milk bills is not 
likely to cause a flutter of 
excitement, followed bv a 
mad rush to write the 
program. 

My wife would look at me 
in sheer as t ornament if I 
suggested she used my ZX8 1 
each month. She would 
probably write it out on the 
back of an envelope in ten 
seconds fiat, certainly before i 
would have time to fumble 
round for the ONr'OFF switch 
It is appreciated of course that 
such simple examples are 
typical weapons of the 
educationalists, based on the 
principle "teach from the 
know to the unknown”, "use 
homely analogies" etc etc. 

There is a danger however 
of de -glamourising a subject 
and underestimating the public 
mood and intelligence. Why 
not substitute plutonium 
imports for milk bills? The 
program would be just as easy 
to write and marginally more 
exciting. 
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have been impressed lend 
educated) by "BASIC AND 
THE PERSONAL COMPUTER * n 
by Thomas A Dwyer and 
Margot Critchfield but there 
are probably dozens of equally P 
as useful. The following little P 
snippets of wisdom 1 7| may b* 
of some assistance to those 
who, like myself, have no 
n&turat abilities in the art of 
programming. 

1 } Buy a good book on BASIC 5 
and carry out EVERY example l 1 
of it. It's not a bit of use just t 
"reading" a book on this * 
subject, 

21 Buy as many magazines on £ 
computing as you can afford * 
in addition to this one of 
course. 

31 Keep a notebook, or 
preferably a card index 
system, and copy down every l 
little progr a mrning " mod u ie" * 
or dodge which has general * 
purpose use. In this way you * 
gradually acquire a 
background in fundamental i 
techniques and you can slip * 
them m your programs 
whenever the need arises. Is 1 
this chesting? Depends on I 
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how you define cheating. 

Thera is little point in re- 
inventing the wheel on every 
possible occasion. 

Isaac Newton, not 
renowned for his modesty, 
once re pled to a remark by an 
admirer, "If I have seen a little 
further than most, it is 
because I have stood on the 
shoulders of giants." To copy 
down a complete program and 
pass it oft as one of your own 
is of course a different matter. 
Ethics apart (not particularly 
fashionable nowadays 
anyway) some one else might 
have read the same magazine 
and bang goes your 
reputation 1 The sort of 
modules worth saving for 
future and conti nous use 
include, lining up decimal 
points, rounding to n 
significant digits, sorting 
numbers into ascending 01 
descending order, sorting 
names into alphabetic order, 
etc etc. 

A word of warning 
regarding program modules or 
indeed full programs punted in 
magazines Some of them 
don't work! The usual cause is 
a misprint some where along 
the line and readers, to judge 
from the rather acidic tone of 
their letters, express surprise 
that "the Editor doesn't proof 
read them before printing' 

Proof reading costs time and 
but to proof read computer 
programs to guarantee 1 00% 
error free would probably 
treble the cost of a magazine. 
In any case, if they don't work 
then make them work . . it ' s 
good practice anyway and the 
mistake is often the trival 
omission or incorrect insertion 
of a comma or quote or 
perhaps an unmatched 
parenthesis. 

Join a local computer dub. 
They tend to be friendly 
gatherings all anxious to learn 
from each other and refreshing 
free from professional 
snobbery of any kind. The 
home computer addict tends 
to be thought of as slightly 
weird by "normal" people, a 
kind of mutation, ft is 
comforting to spend a few 
hours m the evening with 
other mutants. The great thing 
is to join soon while the hobby 
is still young. 

As the numbers of these 
clubs grow and the 
membership expands to 
excessive limits, the character 
may change. It could reach a 
state like that which exists in 
the so called "exclusive" golf 
clubs, questionnaires on 
various aspects of the 
applicants background 
Perhaps, God forbid, they may 



oven require that supreme 
emblem of respectability the 
club tie! 



The Final Words 

In conclusion, it is worth 
examining some advice given 
in the manuals concerning the 
art of programming, 
Apparently, it is a cardinal sin 
10 compose at the 
keyboard . ... it is called 
"winging it". We are 
instructed by the tribe elders 
to write the complete program 
on paper before approaching 
the keyboard; at feast every 
separate module. This disipline 
came into being because of 
two non-related influences. 
Firstly, the influence of the 



academic purists who insist on 
a carefully thought out logical 
approach on paper first. The 
second influence was that of 
practical necessity . Prior to 
the micro processor and high 
density integration of 
Semiconductor memory, 
computing was very 
expensive, VDUs were non- 
existent or rare, every 
response was spewed out on 
reams of expensive paper and, 
above all, the cost per minute 
precluded the luxury of idle 
doodling 

The position with the home 
computer is different. Very 
few of us can afford printers 
anyway . at least not in the 
first year of ownership. The 
VDU wastes nothing. It is a 
perfect doodling pad and 
unlike paper, can be used over 
and over again. It is, however. 



a good idea to draw out a 
rough plan of campaign m the 
form of an outline flowchart, 
prior to operating the keys. 

Another discipline carried 
over from the past is an 
obsession with memory 
economy, ft seems pointless 
to prune a program Ithat 
works] down to the last byte 
unless there is a real danger of 
running out oi memory. If you 
have say, a 1 6K memory and 
your unpruned program takes 
6K why fiddle about with it 
To increase execution speed 
just for the sake of it is 
another pointless operation. If 
your program works and it is 
reasonably "tidy" leave it 
alone and get on with another 
In this wav your tape library 
will grow much quicker and be 
just as useful as those of your 
fusspot colleagues 
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Personal Software is a new quarterly publication from the people who 
brought you Computing Today. To celebrate the launch of the BBC 
Microcomputer our first issue will consist of more than 20 programs 
covering Domestic, Financial, Educational, Games and Scientific areas. 

All the programs are fully tested and documented and the listings have 
been produced directly from the BBC Micro to eliminate errors. As an 
additional service we are offering copies of the programs on tape through 
our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 
Today converted for the BBC Micro in order to show off its advanced 
features, the publication also includes a number of specially commissioned 
programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 
collection of Extended BASIC programs to convert to your system, then 
you need Personal Software: BBC Programs. 

Personal Software will be on sale at your local newsagent from Friday 14th 
May at £1.95 or you can order directly from us at £7.00 per annum or 
£1.95 per copy. To ensure a single copy or a complete year's supply fill in 
the form below — you can even spread the load with your credit card. 



SUBSCRIPTION ORDER FORM 



Cut cut and SEND TO : 




Ml 



513, LONDON ROAD, 
THORNTON HEATH. 
SURREY, 

ENGLAND. 



.! 



I 

I 

I 

I 



Please use BLOCK CAPITALS and include pent code& 
Na me Mr Mrs Miss} 

Address 



Signature 

Date 



Plfjast* comment* my lubacription to Per tonal Software With 
the j*»uc 

SUBSCRIPTION •; tie ¥ 

RATES appfopnat*i 



£7 80 :•*•! 4 

U K 



£1 life lot A * I ogle 
to pry at 1 he 



LMUS 



82 Sommer 



/ am enclosing my {delete as necemary) 
Cheque Postal Order International Money 
Order hr £ 

f mode payable to ASP Ltd) 

OB 

Debit my Access Barclay card * 

{ 'delete as necessary} 
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llPower 



if you're desperate to try out your 
sea legs, this little speedy simulation 
of a power boat race on Ruislip Lido 
should start the adrenalin pumping. 

it was written by Andrew Thomas 
and Gareth Canister for the pet, and 
converted for the ZX81 by Tim 

Hartnell. 



value near to. or slightly 
above, the maximum speed 
for the section. 

The more power you 
supply to (he drive, the 
faster the boat will go. ft 
you enter too much power, 
you run the risk of a most 
dramatic flip over, 

Variables used in this pro- 
gram are: 

C is the difference bet 
ween actual end rated 
turning circles. 

0 is (he distance to the 
leader. 

E is the previous 'power to 
the main drive*. 

Ells (he present 'power to 
the mam drive'. 

F is the amount of fuel re- 
maining. 

M is the maximum speed 
for the section. 

P is your position. 

ft is the rated turning c»r* 



| You're in control of an ex 
| tremely powerful, T6K 
power boat, with a state-of- 
the-art on board computer 
| (looking somewhat like a 
email black thing from Cam- 
bridge). racing around the 
Lido against other top 
Champs. The course and 
weather conditions vary In 
leech game, although the 
| weather doesn’t alter dur- 
jing the course of a game 
[ft he reliability of the 
[climate in West Ruislip is 
I well kno wn). The course is 
Imarked out with buoys to 



ing on the corners will gat 
you disqualified. The lower 
the number entered for 
the rudder, the smaller the 
turning circle and hence 
the smaller the radius. 
Entering zero will make 
your craft continue in a 
straight line. The ratio bet- 
ween the rudder and the 
radius varies from one to 10 
whan stationary, to one to 
five at top speed, iust to 
make a difficult game near- 
ly impossible. To complete 
the course, you must also 
regulate your speed to a 



give you the direction and 
maximum speed for that 
section. There are 20 sec 
tions in all. Even finishing 
the race is an achievement, as 
you'll see when you run the pro- 
gram 

You must enter the 
amount of RUDDER you 
need to make a turn. Too 
much and you'll cut the cor- 
ner, too tittle and you'll 
overshoot the corner. 
Slightly cutting the corner, 
if you can manage it, helps 
you get ahead of the other 
drivers However, bad driv 



S is your present speed 
T is the rudder position. 

W is the prevailing weather 

condition. 

X is the section number. 



10 REM * POWER PORT* 

20 REM *RNDREU T HOMR5-» 

3(5 REM tGRRETH CRLL ISTER-t 
40 REN *TIM HRRTMELL? 

90 LET E=50 
100 DIM <6,101 

110 LET Rtfl) ="CflLH M 
120 LET (S) s="MILD“ 

130 LET Rf f3J ="CHOPPY" 

140 LET ="ROUGH“ 

IS© LET RifS .1 ="VERV ROUGH" 
160 LET ="&TORMY" 

I 230 LET IJ-INT «RNDif6) +1 
| 235 LET 3=0 
1 23T SCROLL 



240 PRINT 



CONDITIONS RRE 



250 LET F = 1000 
260 LET P=S 
270 LEI D=10 
230 LET E =0 
300 FOR X=1 TO 2© 

305 SCROLL 

310 IF RN0<0*3 THEN GOTO 320 

311 LET R =0 

312 LET M =55 + I NT CRND+55) -U*£ 
315 GOTO 340 

320 LET R = I NT lRND*30> +10 
330 LET M=INT (30 +RND *20 +Ry 31 
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340 SCROLL 

345 PRINT 'SECTION "jX 
34-7 SCROLL „ 

3SO PRINT "POSITION ",P 

111 THEN PRINT "YOU LEAL 

BY fINT CD**," METRES" 

3S€> IF DtO THEN GOTO 365 
SCROLL 

3BO PRINT "DISTANCE TO LEADER J 
S INT <D> ; " METRES" 

365 SCROLL 

370 SCROLL „ 

330 PRINT "SPEED MAX SPEED RA 
DIUS FUEL" 

305 SCROLL 

390 PRINT " ^INT 15 V 

" : HIT tM>; " / INT m.» , 

INT CF) 

111 PRINT* - "POWER MR IN DRIVE’? fl 
TO 100) 

413 IF* EIN^OR E 1 > 1 00 THEN GOT C 
415 

417 PRINT El 

4SS PRINT^" " RUDDER POSITION ? C0 

TO 9) 

4 a© INPUT T 

437 IF Ti0 OR Tl’S THEN GOTO 4S6 
433 PRINT T 

450 IF R E1-E>5l?-U*2 THEN GOTO 10 

°4S0 LET C=f5/lt?e + l) 410JT-R 
470 IF PBS CO >10— W THEN GOTO 1 
020 

480 IF C<6 THEN GOTO 510 

til PRINT 1 " "YOU TOOK CORNER FAR 
TOO WIDE" 

I?® IF T 0-6 2 THEN GOTO 54-D 

52^ SCROLL . nu _~ -i-j-i.-i ,i 

sas PRINT "YOU CUT CORNER TOO L 
LOSE" 

530 LET 013 

IIS lIt |=Iy3 + Ey 1,2- fT,10J 
see if s»i.i*H*i®-w then goto i 

©60 - ^ 

570 LET D=D+M-6+C/2 

5S0 LET P = INT fD/ie + RND*2+£) 

535 IF P :2 THEN LET _P =F _ 

590 IF ©<=* ™§ N -kfT*5l5. 

600 LET FsF- C CE/ 101 

610 IF F<0 THEN GOTO 1000 

630 IF X P>1 THEN GOTO 670 

III PRINT 1- "CONGRATULATIONS - YO 
U UON" 

660 GOTO 1200 „ w ^ , , 

670 IF p>3® THEN SOTO -10 

630 PRINT "Y0L f FINISHED. . . AND M 

ot”too" 

662 PRINT " FAR BEHIND THE LEAC-t. 

R '* 

690 GOTO 730 
700 SCROLL 

71S PRIWT L "l.ieLl_, AT LEOiT YOU E 
IN I SHED " 

740 PRINT*" "VOU FINISHED ",P 

PRINT L "^I5TAI-iC TO LEADER 

AS " ; INT CD.) ; H" 

760 GOTO 1200 

IOC? PRINT 1 " "YOUR BO--T COLLAPSED 
FROM * 



1002 SCROLL 

1003 PRINT "TOO MUCH ACCEL ERRTJC 
N" 

1010 GOTO 1200 

1020 SCROLL 

Tf>»25 PRINT YOUR BOAT 

ENT THROUGH" 

1026 SCROLL 

1027 PRINT "THE MARKERS, YOU MR'. 

E BEEN" 

1023 SCROLL 

1 0 29 pR I NT , " D 2 50UAL IF JED " 

103B IF C>0 THEN GOTO 1060 
1040 SCROLL 

104 5 PRINT "YOU SHOULDN'T TAKE CC 

RNERS” 

1045 SCROLL 

1047 PRINT ,"SO HIDE " 

1050 GOTO 1200 
1060 SCROLL 

IDES PRINT "YOU SHOULD NT CUT COP 

NERS 

1070 GOTO 1200 
1080 SCROLL 

1085 PRINT [4£N3Mfc. OU DAMAGEl 

THE BOAT " 

1086 SCROLL 

1087 PRINT "BY GOING SO FAST" 

1093 GOTO 1200 

1 100 SCROLL 

1101 PRINT "PHUT... OUT OF FUEL" 

1200 SCROLL 

1210 PRINT "ANOTHER GAME?" 

1220 INPUT U$ 

1225 CLS 

1230 IF CODE tU$> < >COOE "N" TH£f 
RUN 

1240 SCROLL 
1250 PRINT "OK, BYE” 

CONDITIONS APE STORMY 

SECT ION 1 
POS IT ION S 

DISTANCE TO LEADER IS 10 METRES 

SPEED MAX SPEED RADIUS FUEL 

0 50 0 1000 

POWER HAIN DRIVE? <170 10014 
RUDDER POSIT ION? f.0 TO 9* 0 

SECTION 2 

POSITION 7 M 

DISTANCE TO LEADER IS 56 METRES I 

SPEED MAX SPEED RADIUS FUEL lo 

POWER MAIN DRIVE? (1 TO 100 i i ™ 
RUDDER POSITION? i& TO 9; O 

SECT IG i 3 
POSITION 15 

DISTANCE TO LEADER IS 126 METRE 

SP!-t MAX SPEED RADIUS FUEL 
62 0 996 

POWER MAIN DRIVE? Cl TO 103(7 
RUDDER POSITION? (0 TO 9> © 

SECT ION 4 
POSTIOH 2© 

DISTANCE TO LEADFP IS 179 HETRSl, 

SPEED MAX SPEED RADIUS FUEL 
7 69 69 991 

POWER JAIN DRIVE' fl TO 100)7 
RUDDER POSITION? <0 TO 91 S 
MiLLi.Sta^ OUR BOAT WENT T HROUG 
The. MARKERS . YOU HAVE SEEN 

D XSfeUA -IF I ED 

YOU SHOULD NT TAKE CORNERS 

5Q WIDE 

ANOTHER GAME? 
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KE CO 



zap 



Paul Causden from 
Kingswood brings a little 
machine code into play to 
put you in the cockpit of 
a biplane engaged in a 
(deadly battle over the 
T C 0 rJ straits of Maiiacash. 



Mflcer- 

T" 

UEL" 

TMEf'f 



ETRES 

FUEL 
1000 
0) 4 
0 



etres 



FUEL 

J0’f 5 
0 



Paul wnies to ZX Computing: 
"A short while ago I was 
writing a space war' type of 
program with a starry sky, and 
moving the apace ships by prin- 
ts black squares over them 
which meant that as the game 
progressed alt the stars disap 
geared. 

"I was trying to hnd a way 
around this when a friend lent 
me his ’’Programming the 
ZBQ”, by Rodney Zaks. This 
helped me to write the follow 
ing machine code program: 

Id hl,7630h 1300001 
Id de. Id-file) 
inc de 

Id be. 02D6 (726) 

LD)R 

Ret 

"This program loads what is 
above memory location 30000 
into the display , and by Chang 
mg over the de and hi register s it 
saves the display above 
30000. This meant that when I 
printed out my sky I used one 
routine to save it. then used the 
other as a type of CLS, but 
recalling the same background 



each time, so now the stars 
stayed where they were! 

"One of the programs I've 
written using this routine is 
ZAP. It uses the routines to 
save the foreground I the in- 
terior of the cockpit) and recalls 
it each time. You are chasing 
after an enemy aircraft and you 
have to remember the controls 
work in reverse. 

"To get the GOSUBs in the 
REM statements, type THEN 
GOSUB and rub out the THEN/’ 

As you can see from the 
screen printout, the enemy 
plane is the little thing you can 
see through the cockpit. It 
moves randomly around, and 
you must use 5.6,7 and 8 to 
move yourself into a position 
where the enemy plane will be 
on the cross of your sight. As 
Paul pointed out, you have to 
remember that you are, in 
effect, moving backwards, 
swinging the view of the enemy 
against the sky. This may 
sound complicated, but it 
becomes very clear once you 
RUN the program, and gives a 
good impression of a dogfight . 



3 REM 5K7 &G$U£< TfflWP t» CHRS 
*u 5 U 5 SJJThN 

2 REH E£RNEVJ K?* CHR* *7 
fifrVRN 

ENTER THE FOLLOWING PS 

IRECT COMMANDS: 

POKE *3 516^:17 



p OhE 
PQK 



16516^1 



E 1^539 ,137 



1 REh SK 7 
GOSUE? fSTHN 

£ REM E£RNrm?*CHftt 

Ji RN 

3 LEI SCR =16514 
d LEI CPV =16534 
1© FOR F-O TO 4 
20 PRINT TRP ptp, * 

^ ^ - * ' _ ™ F ' 

38 NEXT F 

PRINT ’’’RB 10; I 

f OR F — 0 TO 5 
PRINT TRP c,_p ; ** |- ; TRB 



GOSUB ?£RND c* C HRJ * 
*7 GOSUB 

TR6 30 -F 



43 

SO 

I " 

70 

i 

60 

■3C 



PRINT T RB 9-F; ”| ”,;TRB 



NEXT F 
FUR f if) 



22 +F i 

22 *F / 




LET 

LET? 

I ET 
LET 

LET 



1 10 
ISO 
IS, “ 

130 
140 
150 
ISO 
17© 

ISO 
190 
195 
200 
210 
*= -e* .f 

220 LET 
f:30 LEI 
* = ’ 7’ ) - 
240 LET 
330 
ISO 



NEXT * 

T-tlMT FT It?, 
9 * PT 17 13 ’’ 
itT i.aUSR CP 
3=45 
K = 0 
X = INT 
Y - TNT' 

P - f.-SP 



14 




RT as 



I R NE> *32> 

( RNC>* 1 F « 

SCR 

PRINT RT Y.X/A ' 

IF T HE N STOP 

IF TNKEYii THEN GOTO 30 t 

LET X=X-)IN 1 (RND* 3 f -If IINKI 
f INK E V * = " & " > 

X =X + 2 * f (X(0j - i X ,1 

Y -Y + 1NT f RND 4 - 1 ♦ f INKS 

(XNKPVf= Si 
Y -Y + 24* (Y <0) - * Y > 1 7 > J 
SOTO lot? 

PRINT RT 13 .Id; 

310 LET E ssS’l 
-■3P IP '<<17 RND X >33 RNO Y=14 T 
lN GOTO 34-0 
330 GOTO 210 

34 0 LhT K =K + t 

350 POKE 30E43,X*15f 

160 GOTO 160 






ZXSO Adventure 



TOURIST TRAP is a 4K ZXSO “adventure" type program 
which can be easily converted lessen pally by changing the way 
the random numbers are generated) for the ZX81 ft is very, 
very light hearted but is fun to play, and gives you a framework 
upon which to construct your own ADVENTURE. You might 
like to try changing this program slightly so that it asks for. and 
uses, your name from time to time. 



IF YO V GET THERE YOU LI. REED*? 
$35 TO BRIBE YOUR WAY IN’ 



PRESS HEW LINE 



180 INPUT A$ 



IF NOT A$ 



kf, s (toy l s e 



GOSUB 1610 



tourist TRAP 



GOSUB 1630 



HERE WE GO ON -A TRIP THROUGH 



PRINT 



LONDON TOWN 



TRYING 



TO GET TO BUCKINGHAM PALACE 



(THE PALACE IS ON FOOTPATH 10 J 






















ZX80 adventure 



20 IF W < 1 AND RND(lO) > S THEN GOTO 17 20 426 IF A - 4 THEN PH I NT "TUBE STATION 



ENTRANCES 



‘230 PRINT m twospaceTH IS IS FOOTPATH 



250 IF H » JO THEN GOTO 1690 



460 PRINT "WHICH ONE WILL YOU USE? 



CHR# ( 1 28) rCHRg 



(lob - W) ?CHRfi{l29) 



IF B > K OR B < I THEN GOTO 470 



BO PRINT 



480 GOSUB 1610 



28 5 IF S < 1 THEN LET S 



500 IF RND(IO) < 4 OR 8 • A THEN GOSUB 



IN YOUR POCKETS 



540 IF C ® j THEN PRINT " FOOL 



PRINT 



370 PRINT "TOURS FACING ” /CHRg {128} jCHRf 



(156 * K) ;CHR$ ( 123) 
80 LET A - RND(4) 



IF A * 1 THEN PRINT "DOORS 



IF A * 2 THEN PRINT " SHOPS 



IF A - ? THEN PRINT " PEDESTRIAN 



CROSSINGS 



X COMPUTING SUMMER 1982 






Tourist trap 



550 IF C - 2 THEN PRINT "IDIOT* t 

56£) IF C =* 3 THEN PRINT "HELP"/ 

5 70 IF C m 4 THEN PRINT "SURPRISE" / 

6 20 PRINT " YOU RE FACE TO FACE " , * 

" WITH A " j 

630 LET A - RND{7) 

6 40 IF A “ 4 THEN PRINT "GREEN 

650 IF A - 5 THEN PRINT "BLUE 

660 IF A - 6 THEN PRINT "BRIGHT RED 

670 IF A - 7 THEN PRINT " SICKLY 

YELLOW 

680 LET A = RND{5) 

690 IF A - I THEN LET Bg * "SMILING 

POLICEMAN" 

700 IF A « 2 THEN LET Bg " BEWILDeRE 

TOURIST" 

7 10 IF A «*■ 3 THEN LET Hg = " TICKET 

INSPECTOR" 

720 IF A - 4 THEN LET Bg - "PARKING 

WARDEN" 

7 30 IF A * 5 THEN LET Bg - 

"BUS DRIVER " 

740 LET A - RND{7) 



750 


It A - I 


THEN 


LET 


Cg - "PARKING 






TICKET * 










810 


IF A * 2 


THEN 


LET 


Cg - "PASS TO 


TK> 




TOWER m 










82q 


It A * 3 


THEN 


LET 


Cg * " POSTCARD 


I 




TRAFALGAR 


SQUARE* 






8 30 


IF A * 4 


THEN 


LET 


Cg - "MAP OF 





CAMBRIDGE" 
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Tourist trap 





(9)* , ,"PQINT THE OTHER WAY (10) 7" 

INPUT A 

IE A > 10 OR A < 1 THEN GOTO 1000 
LET B * RND(lO) 

GOSUB 16J0 

IE RND(S) - 1 OR A < B THEN LET A - B 
IF A - B THEN PRINT "YOU FOOLED 
THE ";Bg 

IF A R THEN LET S - S * RNO(iO) 

IF A • B THEN PRINT “AND NOW HAVE 
$" }S 

IF A - B THEN LET W - W + RND(4) 

IF W > 10 THEN LET W - 10 
PRINT 

IF NOT A = B THEN PRINT * THE “;Bgr 
" OUTWITTED* f * YOU" 

IF NOT A * S THEN LET S " S - RND{5) 
IF W < 10 THEN PRINT " YOU ARE CLOSE 
TO" t t " FOOTPATH " iCHRg ( 1 IS ) t CH R$ ( l 56 * 

CURS (128) 

GOTO 160 

LET A * RND(4) 

GOSUB -1240* (A - 1) - 1340* (A - 2) 

- L3BQ*(A - 31 - J520 # fA * 4) 

GOTO 160 

PRINT f “ Y OU V B FALLEN DOWN" 

LET a = RND(4) 

IF B * I THEN PRINT " IN FRONT OF 
BIG BEN * 

IF B = 2 THEN PRINT " IN THE STRAND* 
IF B * 3 THEN PRINT " IN FRONT OF THE 
TRAFFIC" IN PICCADILLY CIRCUS " 

IF B - 4 THEN PRINT RN D(99);“ STEPS 
TO THE THAMES" 

LET W * W - 1 

LET S * S - RND(2) 

RETURN 

PRINT "fives pa ceYOU ARE CAUGHT RIDING 
ON A" , " f J veapacaNO, ” ;RND( 99) t " BUS 
WITHOUT A TICKET " 

LET W = W - 1 
LET S - S - RND(2 ) 

RETURN 

PRINT t H YOU GAIN A" 

LET D * RND(6) 



11 40 

1170 

1180 



1190 

1240 

12^0 

1 2 t >0 



1270 

1280 



1290 



1 310 

l 320 
1230 

1 340 



IKING 



840 



is to 

860 



TCARD O* 



or 



900 
910 
920 
9 30 
*40 
*50 



IF A - 5 THEN LET Cg • ” MONKEY ON 

A STICK * 

IF A ‘ 6 THEN LET Cg - "PACK' OF FISH 
AND CHIPS ” 

IF A * ? THEN LET Cg = "RINGSIDE SEAT 
AT OXFORD CIRCUS “ 

PRINT Bg , "WITH A" 

PRINT Cg 
PRINT 

PRINT H HOW DO YOU REACT?* 

PRINT 

PR 1 NT* SP 1 T ( I ) " , "SWEAR (2 ) " , "SCREAM 
FOR HELP ( 3 ) u r r” POKE AT IT WITH A 
STICK ( 4 ) " , *SA Y YOU DONT SPEAK ENGLISH 
(5) * t * SA Y YOU ARE A STRANGER IN TOWN 
(6 ) nos pace BOOK A 
FLIGHT TO PARIS! 7)“ f 
" HAIL A CAB (8) 



1000 

1009 

1010 
1020 
10 30 
1040 

1090 
106 0 

1070 
1080 
1090 
i J no 



SUMMER 



— 
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J J50 - 
1 360 
1 3 70 
1 330 
1 390 



41 






Tourist trap 



1400 IF D * 1 THEN PRINT 



1410 IF'D « 2 THEN PRINT " TICKET TO THE 



PLANETARIUM 



1420 IF D “ 1 T/fE0 PffJJVT "GOOD SfjUT AT 



COVE.VT 



1410 IF D ‘ 4 THEN PRINT "TUBE TICKET TO 



HUSH 



shepherds 



1440 IF D " 5 THEN PRINT 



SEAT UPSTAIRS 



,-RND ( 99) ; ” BUS” 

6 THEN PRINT " BLACK EYE FROM 



A RUDE LOCAL 



1470 LET S * S + RND{5) 



1480 LET W - W * RND(3) 



1500 RETURN 



1510 PRINT “YOU FIND A HAP OF LONDON 



1540 PRINT 



CHOOSE YOUR BONUS (UP TO $5) 



2550 INPUT A 



1590 RETURN 



FOR M 



1620 NEXT N 



NEXT H 



1660 RETURN 



16 90 PRINT ” YOU ARE AT THE PA LACE GATE 



17 00 PRINT * DO YOU HAVE g35 TO BRIBE TOfcNl 



l 720 INPUT Ait 



1730 GOSUB 1610 



HAD ONLY $”{Sf 



DEPORTED 



A TOURIST ... AND BEEN BEHEADED 



1750 IF S < 3 5 THEN GOTO 1740 



1770 PRINT ” THE REP CARPET AWAITS YOU 



ZX COMPUTING SUMMER 19G3Z* 







Construction 



The limits of the IK supplied on-board with the standard 2X81 
become frustratingly obvious once you start to write programs. 
You probably spend more of your time trying to save memory 
with little tricks than you do in improving the program. Here's 
one solution. Stephen Adams, author of '20 Simple Electronic 
projects for the ZX81’ explains how you can double the memory of 
your computer. Even if you've never touched a soldering iron 
before, you should be able to carry out the simple modifications 
necessary to get some workable ram space. This ram addition 
gives not only a full 2a line screen, but also gives twice as much 
program space. The 1 K extra RAM described in this article is 
cheaper to install than Sinclair's own suggestion of replacing the 
IK chip supplied with a 2K (4816) RAM chip. 



FRO* 



This chip decodes the upper 
two address lines A 1 4 and 
A 1 5, so that when the correct 
address for the RAM 
H 6384 32 767} is on the ad 
dress lines, the RAM CS line to 
the RAM chips is lowered to 
binary 0. 

This line is then used to turn 
on the RAM chips, so that the 
other address lines using AO to 
A9 can detect which byte is re 
quired. The data is transferred 



into, or out of , the HAM chip on 2K sections instead of 1 K ones, 
the data bus. As the decoding In other words, n will only 
of A15/A14 provides only a repeat every 2K within the 1 6K 
1 6K section in memory, the section. 

RAM chip appears again and 
again, at every IK within that 
16K section. In order to add 
another 1 K of RAM, we have to 
divide this 1 6K space into The address decoding is done 
larger units or else both chips by a 7400 NAND gate 1C, 
will appear at the same ad- which contains four such 
dress The line we will use is gates A NAMD gate will only 
A 1 0, which will provide us with change its output to binary 0 



The IK of original RAM 
(ORAM) can come m two 
forms, two 2114s or a single 
4110. The single chip is iden- 
tified as IC4 in the circuit 
diagram and two 2114s as 
lC4a and 4b. Both are con- 
nected up to the same data and 
address tines. They are 
operated by the same signal, 
RAM CS, which is generated by 
the control chip known as the 
Sinclair Control Logic or UlA, 



The 7400 1C 
Decoder 



YOU Fit 



YOU 
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GATES 1-4 IN 7400 1C 



A10 







0 VOLTS PIN 7 



+5 VOLTS PIN 14 CIRCUIT DIAGRAM 



when both inputs are binary 1 , 
otherwise the output is binary 
1 Figure t shows the connec 
tions to the 1C 

The RANI CS line is con 
nected to both inputs of gate 
one, so that its output of gate 
one IS constantly binary 0, 
unless the correct \ (5K section 
is decoded by the ULA. If the 
RAM CS tine is changed to 
binary O by the ULA, one of the 
inputs to gates two and three is 



binary 1 , The other input to the 
gate depends on A10 It must 
be binary 1 to operate gate two, 
and binary 0 for gate three to 
operate. 

As A 1 0 changes every IK. 
starting as binary 0. then 
changing to binary 1 , then back 
to binary 0 again, the ORAM 
will be first turned on by gate 
three going to binary 0, and 
then the ERAM (Extra RAMI, 
The next RAM to come on in the 



third change will be ORAM, as 
A 1 0 is now binary 0 again . This 
sequence will repeat itself ail 
the way through the 1 6K sec- 
tion. 

Construction and 
Alterations 

The first step is to wire up the 
7400 1C as shown in Fig. 2, 
remembering that it is shown 
upside down. This is because 



we are going to mount it on tht j(! 
ZXBVs PCB using a piece 0 - 
Bki-tack or a double -aider 0 
sticky pad. so the legs of the K h 
are sticking upwards, and 0. u 
not make contact with thi _ 
ZX8 1 s PCB The only connei _j 
lions that are made are to th c 
PCB at the points shown Th ^ 
connection to the ORAM G s 
lines is made underneath th 
PCB. 

The RAM CS line appears O « 
the edge connector pad 2 A VW * 
can solder our connection t (| 
the 7400 1C (pins one and tw< <- 
to the hole connected to th „ 
edge connector pad 2 A Th £ 
printed circuit track leadm p 
from this pad to pm eight e 
l'C4b must be cut Pick a spe q 
half-way along the track an 
make two smalt cuts about a a 
eighth of an inch apart, using ^ 
craft knife. Then, still using ih g 
craft knife, scrape away all c h 
the track in between, so thersi n 
no connection between tti 
two. Attach the wire from pi _ 
eight of the 740QIC topmeigr * 
of iC4t> whether fitted or n<s 
Keep all the wire to the 74001 ,j 
as sho r t as possible wit hoi 
touching any other track. A a 
tach the 0 vott and + 5 volt wir b 
to either side of capacitor Cl s 
making sure you get them it' t 
right way round The only w» ti 



AID 




7400 1C (UPSIDE DOWN} ^ 0 ^p LTS 

ERAM CS 
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Construction 




+5 VOLTS 



0 VOLTS 



CONNECTIONS TO ZX81 



Z80A 



EDGE CONNECTOR 



ml it on the 
a piece of 

lubiesitied 
gs of the 1C 
is, and do 
with the 

ily connect 
i are to the 
ihown. The 
ORAM C$ 
uneath the 



left is the ERAM CS line. The 
position you fix this will depend 
on what sort of ORAM you 
have. Suck the 7400 1C (legs 
upwards) onto the printed cir- 
cuit board in the position 
shown The A10 connection 
can be made by pushing a wire 
into the hole next to L2 and 
soldering it. 



together, Solder the ERAM CS 
wire to one of them, making 
sure it does not touch the 
ORAM ' S pin eight . 



and the other 200 nS. This is 
the time (in nanoseconds) 
taken to operate the chip after 
the CS line ig operated. The 
chips needed for this protect 
can be up to 450 nS. The best 
thing is to look at The price of 
the chip, not forgetting that you 
will require two of them for the 
extra IK Of HAM 

The 7400 also comesmtwo 
versions The original, cheaper 
7400 and the more expensive 
74LS00. The 74LS has more to 
recommend its use, however, 
as it requires less power to 
operate and has protection 
diodes built into the input of the 
gate. It is therefore best to use. 
as it only costs a few pence 
more The 7400 and the 
74LSOO use the same pin 
numbers. 



ween tracks on the PCS and on 
the ICs. Check that the connec 
lions to the PC0 are not likely to 
wander about and touch any 
thing else. On reassembling 
the ZXB1 and applying 9 volts 
to it, you will find that PRINT 
PEEK 16389 gives a result of 
72. If not. or the inverse r K' 
does not appear, check all your 
connections agein. 

The reason for all this work is 
that 2114s only cost 99p plus 
VAT, whereas the cheapest 
4816 is £7 00 plus VAT or 
more. If - despite the cost - 
you want to install a 4816. 
place it the same way round in 
the socket of the 4 1 1 e and cut 
the strap from L 1 to L2 A new 
strap must then be inserted bet 
ween L2 and A 1 0. This modif i 
cation will not stop you using a 
1 6K pack, as the RAM CS con- 
nection on the edge connector 
still works. 



one 4118 as oram 



This is a bn more difficult as the 
QRAM covers Up One of the 
ERAM sockets An 1C socket 
should be soldered into position 
onthe lC4b, then a 2114 1C 
placed in It with its pm eight left 
outside the 1C socket . The other 
2114 must be mounted under 
neath the tC4 This is done by 
laying the top of the 2114 
against the PCB over the pin 
connections for 1C4a, Now 
solder wires from the IC4a con- 
nections to the 2114 RAM 1C, 
making sure it is the right way 
round, so that the cutaway of 
the 1C is nearest the edge con- 
nector, Do not solder a wire to 
pm eight. Join the two ER AM's 
pin eights together using a 
piece of wire and then solder Shopping list 
the ERAM CS to pm eight of the 

ERAM in socket ]C4b There are at least three dif- 

ferent 2114 IK RAM chips 
available, The L version takes 
less current and so is useful if 
you are using your machine 
with extra boards The other 
two types are differentiated by 
their speeds. One is 4 50nS 



In this case, remove the two 
ORAM ICs and mount two 
more 2114s on top of them. 

ERAM 2 1 1 4s should ha ve Their 
pin eights cut short, so that 
when they are mounted on the 
ORAM the two pm eights do not 
touch Solder this 'piggy back' 

* arrangement together, except 
! for the pin eights. The top 
1 ERAM's pin eight should then 
J be soldered to a piece of wire 
t¥ making sure that it does not 
if touch the lower ORAM's pin 
“] eight, Thesepms are the RAM s 
y CS pins 

r Put the 2114s back into 
~ their sockets, making sure the 
. ICs are the correct way round. , 

as shown m Fig 3. The top and Finishing tOUCh6S 
L* bottom RAMs should be the 

a same way round. Now join the Before applying any power to 
1 * two pin eights of the ERAMs the ZXBl. check all the connec- 
f| together, and solder the ERAM$ tions for bridges of solder bet 
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First steps in Machine 



There seems to be a myth sur 
rounding ZX81 machine code. 
For some strange reason it is a 
common belief that programm- 
ing in machine coda is not easy . 
Indeed there are even people 
who would go as far as to call it 
difficult Suffice to say this is 
not the case for, while it is true 
that the use of machine code 
was omitted from the Sinclair 
Manual, all you need is one little 
(BASIC) program taken from 
the book, Mastering Machine 
Code On Your ZX8 1 , to get you 
started Here it is 



Code 



165-14 



aAoceo 1 ' 



INPUT X 
LET A* - " " 

IF AS • ** ■' THEN INPUT At 
IF At •"S' THEN STOP 
POKE X. 16 “CODE At + 
CODE AII2I 476 
LET K-X+ 1 
LET At - At (3 TO) not* 
th*ra I* nothing b*iw*#n 
"TO" and ‘T* 

GOTO 30 



Machine code may seem 
bewildering, but Toni Baker — 
author of Mastering Machine Code 
on Your ZX81 or ZX80 — is 
convinced the whole subject is a 
piece of cake. Here, Toni 
attempts to convince you, with a 
clever screen-handling routine 
and the raw ingredients of a 
breakout game. 



'061 B' 



■23- 

*'7E“ 

* EESO 
'FEF6* 
-2803" 
"77“ 
■MBPS" 
"10F3 * 
"C9 



MicMm 
cod* idditu 
LO HL. 

ID.FILE) 

LO B. 

1 want yf our 
LOOP INC HL 

LO A. (HU 
XOR 80h 
CP FBh 
HR Z, EXIT 
LO I HU. A 
JR LOOP 

EXIT OJN2LOOP 
RET 



Now obviously there isn't 
enough room in this article for 



me to teach the whole of 
machine code from scratch — 
that would be like trying to 
squash Sinclair's BASIC 
Manual into two or three pages 
- so instead I'll give you one or 
two little machine code 
routines which you can use in 



your own BASIC programs 
T ry this one. Load the above 
program, then add the follow- 
ing line: 

1 REM 123456709023456789 



Now piaase note — you do non 
need to understand whet Cvil 
written in the right-hand cdl 
umn. All you need to do is antorl 
whet's written in the left coil 
umn When you've done th*tl 
type "S” to stop the program | 



Now add these lines: 



Now RUN th* program and input: 



100 IF INKEYS- 
GOTO 100 

106 IF INKEYS-** * TF 
106 

110 RAND USR 16514 
120 GOTO 100 



THEN GOTO I 
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Machine code 





tcNrw 

d* eddfaet 

I HL. 

F ILE I 

10, 

-•niyfour 
C Ml 
i A. [HU 

)ft BOh 
*F6h 
t Z.EXIT 
>|HL|,A 
I LOOP 
IN2 LOOP 
IT 

you do not 
what I've 
[ hand col 
do .$ enter 
-14 left col- 
done That 
i program. 



net: 



* THEN 
THEN GOTO 
4 




Now type RUN 90 and just see 
what happens when you touch 
any of the keys. Incidentally, 
lines 1 0 to 80 can actually be 
delated altogether now, and 
only line one is needed. From 
now on, any time the machine 
encounters the statement 
RAND USR 16514 the 
machine code magic will work. 

Try this little gem. Delete all 
the lines except fine one. Now 
add the following lines 
Id FOR* 1 TO 100 
20 PRINT "Throe spaces 
followed bv three inverse 
spans' 

NEXT! 



40 FOR 1=1 TO BO 
50 NEXT I 

60 RANOUSR16S14 
70 GOTO 40 



Run this and stand back in 
amazement. 

For something a little more 
complex, here is a routine 
which will move a ball around a 
screen, bouncing it off walls 
and bricks. 

You can develop a kind of 
BREAKOUT -type game using 
this routine Load the machine 
code loader at the start of the 
article end add one extra line: 
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yaw In printer tmmi * JG iJluiw*rm| Manuj|< f4 SC 

IK GRAPHICS * .CFpp, Lwgt) pt.nl, Print, Draw ,i 

Manu^^nhf n^if i lMMfg H nnv rt nfm manon jnd lOeaM HOP 

Ckwiv «J «i«irMciiona C3 00 

P*Cfc40v o! menu# £4 50 

1& STATISTICS 14 pnxjrjmi d m*» uptei 1 * and infofentFBJ ststsl Cov^u© tmu 
^mtfuCTioni C3 00 

I sflcetps Ot M U L f <G H APH I C S -and 

STATISTICS Haying tscpviefw^KJ nothing Chit trouts with 

” s soltware. i was igrantite su^pr^ed tn ihn good 

QuWity JlfHS tiax^Mbty qt yoyt produLl^ IV S && *.*■ 

ZX 80 SOFTWARE ALSO AVAILABLE 

¥ Semi i a r lo* you< system 1 

BRIDGE SOFTWARE \Z\ ’ Mart order oiWtm KSSaS.'u x 

36 FERNWOOD. MARPLE BRIDGE. t j ‘ •"-£'Z , - 
STOCKPORT. CHESHIRE SK6 5BE - 



1 REM 1 2346678901 2345678 
901234567090123456 
709Q1234S67a&Ol234 
667690123123456769 
01 2345078901 2345 B 7 
090123 

Now RUN the program and in- 
put the following (counting " 
as "new*in«"h 

1051 6 010 1 , 2 A 0 240/3600 
3 Aft440/30/2002 r 2 3/23/20' 7E/ 
FE 0 O/ 2 OOB 2 AR 240 / 4 AB 440 
ED 44 320440 228240 3 ABS 40 
/ 3 D/ 2006/1 1 DFFF' 19 ' 1804 . 
112100/1 9 / 7 E/FE 80 ! 200 b 
2 A 3240 / 3 A 8540 /ED 44. '328640 
/Q 1 0000 / 7 E/FE Q 0 / 2009 03 f 
3 ASS 40 EO 44 .' 32864 O/ 22024 O 
■'3634 CB/S 

F E B 0 / 2 00 0 / 2 A 0 24 0 3 A 9440 
You can no w delete lines 1 0 on- 
wards. 

To demonstrate how this 
works just add the following 
BASIC: 

10 PRINT "thirty two Invert* 
apeces” 

20 PRINT 'Invflraa upaca thirty 
tpeces inverse space" 

30 a> 20 

40 PRINT inverse space thirty 
graphic A invars* space' ' 

50 as 40 
60 FOR I - 1 TO 10 
70 PRINT "invtrse space thirty 
spaces inverse space" 

75 NEXT I 



70 PRINT thirty two inverse 
spaces'* 

00 LET X* PEEK 10396 + 256* 
PEEK 10397*200 

90 POKE 10514 X 256*!NT 
(X/2581 

100 POKE 16515. INT (X 2561 
1 10 LET A -USR 16518 
120 GOTO 110 

Linas 10 to 76 just print the 
board. You can replace these by 
any board printing routine you 
like. Lines 80 to 1 DO are ab 
solutely vital for the machine 
code to work, (although the 
+ 200 can be more or less 
+ anything - it just determines 
the position of the start of the 
ball/, and alt the fun happens at 
110 end 120. The instruction 
LET A ^ USR 16518 just 
moves the ball one square 
along If you PRINT A after- 
wards you’ll find it's always 
zero unleaa the ball hits a brick, 
m which case it will be one, 

So you see. the loop 1 1 0 to 

1 20 is now really the whole of 
the 'game' It 's up to you to im- 
prove it, but as long as you 
don't alter the machine code 
and just play around in BASIC, 
remembering that LET A = USR 
16518 means 'move the ball 
one square", it should be no 
trouble at all. 



SECOND FOUNDATION 

XXIII SOFTWAIIK 

ALL OUR SOFTWARE 

1$ ON CASSETTE AND PE L I VE RED BV RETURN 

COMPUTATIONS turns the ik zxai into a 

ONE OCTAVE ORGAN STORING TOO NOTES FL*<S 
SACK TUNE AUTOMATICALLY C ? 75 

STARTER PACK twelve ik games on one 

CASSETTE SEVEN MOVING GRAPHIC GAMES 
INCLUDING Reid-Nict Subitcck T*nfc. Shoot 
AND Pop EXCELLENT VALUE t3 <iO 

ARCADE PACK FOUR 16 K GAMES ON ONE 

CASSETTE Surround, tank. Shoot Spidtr ClitM 
AND Tenpin Bowling C3 BO 

VARIED GAME PACK four i6k games 

Jaywalker. Car~CrA*h. Smarqjna ANO Fttr and 
Hounds CAR- CRASH IS MACHINE CODE AND 
WORTH t J 90 ALONE 1 ALL FOUR GAMES E S 90 

TOUNKA 16K USE YOUR 2X81 AS A CHESS 
GAME RECORDER FEATURES TOO NUMEROUS 
TO MENTION C3 90 

G-C . E^EX AMS too min exam in o level 

PHYSICS OH MATHS - GIVES GRADE AND 
DETAILED REVISION PROGRAMME t 3 90 EACH 



Price* are inclusive (0 verve at add Cl DO PAP) 
Send iae Tor derail* or cheque e>th order to 

SECOND FOUNDATION 22 Bramb*. 
aelgrave Tam worth Stifli B7 7 2LL 
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HILDERBAY LTD 

PROFESSIONAL SOFTWARE 



I f you don t believe that the Sinclair 2X81 can do real work . 
come and we usat (tie Computer Fair Exhibition. Earh Court 
23rd-Z5th April ) and the ZX Micro Fair, Ontral Hall, 
mmster London SWl 1 30tti April -1 s! Mays 



ZX81 & 16K SOFTWARE Reviewed in Vour Computer' (Fet> 19B2) 

* Payroll for up to 30 employees Meet sail regulations f?5 

* Stock Control Fast big and versatile £25 

* Budget t: 15 

* Critical Path Analysis Up lo 500activil « .• £15 

* VAT A Mortgages Loan £8 

+ GOLD: A really goodad venture, together wih the intriguing 
Pick a Word £8 

* RELIABLE 16K RAM Pack tor the 2XS1 £42 

* BE AMSCAN Beam analysis tor architects and engineer s C 25. 

* APPLE MPayroll £35 

* HEWLETT PACKARD 98458; Super spline {general purpose 
interpolation and tabulation) 

* MEMOTECH 64K Memopak £ 79 



DOVOUHAVE DIFFICULTY LOADING TAPES’ WW have the answers, 
and lor well under £ 10 
Contact us tor more det ails 



CfTOFTQN PROFESSIONAL KEYBOARDS. MONITORS VDO s 
Prices include VAT. Post A Pack mg COD Order* £2 extra 



TAPE HINT: Don’t use the first 20 seconds 
of your cassettes — most tape problems 
are found near the ends of the tape , 



HILDERBAY LTD 



S10 PARKWAY. REGENTS PARK 
LONDON NW1 7AA 



Enquiries for Hilderbay Ltd. will now be handled 
by HOLDCO LTD. Tel. 01 -251 3090 



ALSO ON ZX81 + 16K 



Financial Budget! Cosh Flow Forecast: The program 

allows thirteen col umnsfi 2 months + total} The forecast 
can be changed and a "WHAT IF?" possibility can be ex- 
amined on Ihe screen £25 



Sales Day Book: keeps a record of all invoices, with netL 
VAT, zero rated and toial. £18 



Purchase Day Book: keeps records of all purchases and 
VAT £18 

Petty Cash Book: Keeps a record of all petty cash ex- 
penses and allows for VAT to be calculated from total if 
unknown. £18. 

Cash Safes Day Book: as sales day book but with the addi- 



tional "Method of payment' 1 feature, incl. cash, cheque, 
postal order. Access. Barclays, sundries and unpaid £18 



postal order, Access. Barclays, sundries and unpaid £18 

Cassette Recorders: individually tested for ZX81 and sup- 
plied with a test tape for loading £22 

Barcharts for Architects: a simplified version, takes away 
the tedious task of manually handling the problem £25. 

Bank Account: calculate your bank charges whilst keep- 
ing your account £5 



Architects Programs: Barchart with S-Curve/Dewpomt 
calculations N B S, on computeWStructural programs/etc- 
etc. 

All programs now also available lor ATARI and SHARPE 



HOLDCO LTD. 

14. BRITTON STREET 
LONDON EC1M5NQ 
Tel: 01-251 3090 



MICRO GEN 

QUALITY PRODUCTS 



ZX81 

A/D CONVERTER BOARD 



This 4 Chahft*l a dialogue to digital converter, otigiru iy developed 
few joystick control, can be used for such appliCairons as 

measufment pf vq*t age, temperature, light iniensHy etc 
The board fits *n between ihe RAM pack end the ZXflT (No skill 
(6 required to make this Connect ion. and it actually improves me 
stability oi ihe RAM pack* 

Fries now chiJv H8 50 






JOYSTICKS FOR THE 
ZX81, ONLY £9.60 EACH 



* The man toning add on ever lot the ZX81. tw yourself el 

I hat dead; unresponsive key bee rd 
* to i 2 joysticks may be Odnnected via our A Q ixnfri 

* Turns your ZXB1 mso a true programmable games maemn* 

* Exsondii Ihe capability P 1 Ihe 2X01 .may >«.<_•■ i « - iiwnei 3 
verity of games an applied! ton* that now becornv possible 
* Ofiriaiis supplied on how 10 use the fbysitck* in your own 

ptograms 

Pkme ngie that you cannot connect convention^! analogue 
joysticks directly 10 the digital input ports found on mosi I/O 
boards, and A/D convertor such as ours « taquifud 



A Iree copy of ZX AMAZE plus any one pi the games h&r*?d 
below when ofderino a lovstck and an A«’D board 



PROGRAMS AVAILABLE 



if^*l *J 1 :{^W Ynn'v^ tried the ■* - r» w 

try fhe BEST. r- 

This program has many features including an ever 
increasing rale of play, they'll get you in the end! ■ 

only £3,96 

YfM -I If =F J Ifflli M Quite Sin 1 pi v I’t b(;st Or- jut on L 
the market 

Features seven bat angles, (you won’t find this one ■ 
easy) 

only £3,95 ’ 

NJiT V/T nurd A very addictive arcade garni 

Bomb and shoot your way out of trouble, otherwise ■ 

you are doomed to crash 

Generates a different pattern, tor a different 

game each time you play On ihe reverse of the 

cassette is ZX REFLEX, find out how fast you really ** 

are. 

now only £3.96 ‘ 

IThe original and still the best 
Graphic display of Chessboard 6 levels of play 
Displays record of your moves and the computers 
Board can be set up to any position Has ability to »■ 
change sides or level in mid-game PLUS 
CHESS CLOCK on reverse side, records time taken 
by each player Resetable function Single key 
entry, 

NOW ONLY £6,50 



Ail our frames are written in nr ushtne cortp, and Cain, be used wirf. 
joysticks or keyboard. chess, board only) Suppled on 

ca&sette with library ca» 

To allow you to pfOve To yOtirSftlf jftai ouf producls aie mtcmd to 
nc>ne r MICRO GIN tiflors ihe fcHlowmg terms 10 our cu$iomers 

14 DAYS FREE APPROVAL 
ON ALL PRODUCTS 



All money will be refunded if goods ate returned m good 
condition within lour teen days of despatch 



Postal Orders payable to: 
MICRO GEN Dept ZXC 
24 Agar Crescent, Bracknell, Berks, 
TEL: (0344! 27317 
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1 6K Games 



Mouse 





Thii program it faicinatircg to 
watch, I nd makes a QQQd demon- 
ft ret ion of ihe ZXBt A mouse" 
(an inverse «wi*fc( start i off in 
a random poison somewhere near 

the top Jeff hami corner of ih* 

screen It it nmrng fort ha bottom 
right hand corner Thar# n a toMd 
black 'frame' on the screen, and a 
number of obstacle! are placed 
randomly within the frame. When 
the maul# f malty makes it to the 



end, the number of moves if took 
is Shown, 

The obstacles change position, 
the motile hashes off and on a 
few Times, and then begins again. 

The mouse cannot get itself into a 
trap it cannot gat out of, unless 
it happens to land in one at the 
vary beginning, so have patience, 
no muter how long rt mmi 10 
he taking. 



REM MICROMOUSE 16K 
LET G s 16390 

LET H=G+1 

PRINT RT 



FOR R = l TO 30 

15 PRINT RT 2+RND*10 , 1 +RNl>t27., 

i* 

(6 PRINT RT 3 +RND * 1© , 1 +RND #37,i 
** 

IT PRINT RT 2+RND t IB, 1 +RNDI27 : 

ft 

.3 PRINT RT fi,0; *■>*■ 

.3 PRINT RT 3+RND*lS,2+RNDfP2,. 

■" 

*4 PRINT RT 3tRNnne,HflMP«7; 

f ft 

*5 PRINT RT 24RNDMB. f »+RNDil24 / 
.6 PRINT RT 34RND#lS,.a + RNDf87; 
.7 PRINT RT 2 +RND *■ 18 , 3 tRND #24 ; 
PRINT RT R,31; 

[7 PRINT RT 2+RND*ie..a + RN[>f2&; 

ip 

,0 NEXT R 

,1 FOR Z = 1 TO 13 



62 


PRINT 


RT 


20,30;" " 


310 


63 


PRINT 


RT 


20, 30; ‘|1" 


-1 


64 


PRINT 


RT 


20, 30.: 


320 


65 


PRINT 


RT 


20 . 30 ; " " 


330 


66 


PRINT 


RT 


20, 30; ' 0 * 


340 


67 


PRINT 


RT 


20 . 30.: " ** 


350 



111 IF Y = X THEN GOTO IS© 

113 IF Y=6 THEN GOTO 169 

113 IF Y=3 THEN GOTO 200 

1U IF Y = 4 THEN GOTO 250 

115 IF Ys5 THEN GOTO 290 

116 IF Y =2 THEN GOTO J 54 

117 IF y=7 THEN GOTO 33© 

130 PRINT RT R+1,B; 

130 IF PEEK (PEEK G+256*PEEK H? 

S0 THEN LET T =1 

140 IF T = 1 THEN LET R-R + l 

150 IF T=1 THEN GOTO 1000 

152 IF RNDi.2 THEN GOTO 169 

154 IF R = ® OR B =30 THEN GOTO 16 

9 

1 55 PRINT RT 

156 IF PEEK (PEEK G*2S6#PEEK H) 
"0 THEN LET t >1 

157 IF T = 1 THEN LET B = B+l 

150 IF T = 1 THEN LET R = R-1 

159 IF T = 1 THEN GOTO 1000 
165 IF RNO < . 2 THEN GOTO 110 

169 PRINT RT fl.B+1 : 

170 IF PEEK (PEEK G + 3S© *PEE,K M.\ 

*0 THEN LET T =1 

150 IF T*1 THEN LET B«Btl 

190 IF T =1 THEN GOTO 1®00 

195 IF RNE> < . © THEN GOTO 290 
300 PRINT RT R+l.Bll; 

21© IF PEEK (PEEK G 4-256 iPEEK H.' 
= 0 THEN LET T = 1 
22© IF T = 1 THEN LET R-R + l 

23© IF T si THEN LET B=B + 1 

240 IF T=1 THEN GOTO 100© 

245 IF RND<.1 THEN GOTO JJP 
250 PRINT RT R-1,B; 

26© IF PEEK (PEEK G 1-256 fPEEK HT 
= 0 THEN LET T = 1 

270 IF T=1 RND R>0 THEN lfT.P*P 
-1 

230 IF T= 1 THEN GOTO 1000 
29® PRINT RT R,B~1; 

300 IF PEEK (PEEK G+35©*PEEK H.> 
-0 THEN LET Tt=l 



66 NEXT Z 

70 LET fla I NT (RNDlBUi 
75 LET Qt0 

30 LET B = INT (RNDflbU) 

85 PRINT RT 20.30;" ** 

90 LET E=R 
95 LET Q=Q+1 

100 LET FsB 

101 IF R =20 RND B =30 THEN GOTO 
3000 

105 LET T =0 

106 IF RND >.3476 THEN GOTO 12® 
110 LET Y = INT (RND #7) +1 



= 0 THEN LET T = 1 

360 IF T *1 THEN LET R = R-1 

370 IF T = 1 THEN LET B = B-1 

380 IF T = 1 THEN GOTO 1®©0 

39© GOTO 110 
1000 PRINT RT E , F ; ** " 

1010 PRINT RT R.B.:"E** 

1020 GOTO 90 

200© PRINT RT 0 . IS ( ; Q; ***" 

2010 FOR Ncl TO 50 

2020 NEXT N 

2030 PRINT RT 0 , 15; "■MMM" 
2040 GOTO 30 
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The absence of a memory-mapped display can be a 
nuisance, especially for the writer of games programs, as 
one of the most interesting things one is able to do is to 
peek at individual screen locations and to POKE characters 
directly on to the screen. Animated graphics, of course, 
depend on this facility but they are definitelyout with the 
zxso because the screen would remain blank while the 
action was being computed, on the other hand using POKE 
to put characters onto the screen is feasible and is 

potentially a useful feature. 




Filing A Display 

With s memory-mapped 
display there is no problem 
because the display file is 
contained within a fixed 
amount of HAM. The screen 
can be considered to consist 
of a matrix of locations 
(number of lines by number of 
characters per line I with the 
memory address of each one 
fixed and known. To make a 
character appear at any 
desired point on the screen it 
is simply a matter of POKEing 
the code for that character at 
the relevant location address. 

On the 2X60 things are 
rather different. The di splay - 
file uses a variable amount of 
HAM depending on the 



quantity of data to be 
displayed. The addresses of 
the various locations on the 
screen also vary according to 
the length of the program. In 
addition the location 
addresses change during the 
running of a program 
whenever data is input for the 
f irst time or variables are 
assigned. 

The computer, of course, 
knows where the display file is 
in the RAM at any time and 
the address of the start of the 
display-file is recorded as a 
two-byte record at address 
16396. By PEEKing at (hat 
address we can locate the 
display-file and then calculate 
the addresses where we need 
to POKE to get characters on 
to the screen. 



Character By 
character 

The first character in the 
display file is a ‘‘newline" 
character so that if we call the 
address of the start of the 
display file W then the first 
visible character location (top 
left! is at W + 1 , Each line 
consists of up to 32 visible 
characters with a new line 
character at column 33. By 
adding the appropriate 
multiple of 33 plus the column 
number to W we can get the 
address of any character 
location on the screen. If we 
call the row number A and the 
column number B then the 
address formula is W + (A 
-It* 33 + B. 



Of course the display file he 
Has to exist before we can 
start PEEKing and POKEing at 2i 
it. If we wish to POKE onto a 31 
blank screen then it is first dr 
necessary to create a display- 51 
file full of spaces ei 

Unfortunately a succession <* 71 
PRINT statements will not 
achieve this and although a 
FOR . . NEXT loop PRlNTin® g r 
individual spaces will, it is v* qj 
cumbersome. Luckily 
PRINT , , , , creates a line ful 21 
of spaces so a short loop caniOr 
be used to produce the , 1 1 
required number of screen 
lines. Obviously characters 2< 
can be used as well as spacer 
to create a display -file Up 10431 
23 lines can be printed in the 
way. 

Having ensured that we 
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have a display-file we can now 
take a PEEK at da starting 
address The following 
subroutine achieves this and it 
is used in alt subsequent 
listings: 

Of course the display -file 
has to exist before we can 
Start PEE King and POKEing at 
it. If we wish tot POKE onto a 
blank screen then it is first 
necessary to create a display 
file full of spaces. 

Unfortunately a succession of 

PRIM statements will not 
achieve this and although a 
FOR NEXT loop PRINTing 
individual spaces will, it is very 
cumbersome. Luckily 
PRINT . creates a line full of 
spaces so a short loop can be 
used to produce the required 
number of screen tines. 
Obviously characters can be 
used as well as spaces to 
create a display file Up to 23 
lines can be printed in this 



way 

Having ensured that we 
I have a display -file we can now 
take a PEEK at us starting 
address The following 
1 subroutine achieves this and it 
vd m aii subsequent 
listings: 




splay file 



500 LET P ■ PEEKI16397I 
510 IF P> 1 27 

THEN LET P - P - 256 
520 LETW * PEEK! 163961 
+ P* 256 
530 RETURN 

It should now be obvious how 
we can use this address to 
POKE a character onto the 
screen. The following program 

! establishes a blank display 
file, inputs e row and column 
number. POKEs character 
code 1 48 (inverse asterisk} at 
the relevant address and then 
inputs another ‘'grid 
reference". When the program 
is run, inverse asterisks appear 
at your bidding anywhere on 
the screen:- 



we can 
POKEmg at 
)KE onto a 



10 

20 



30 

it is first 40 
e a display- 1 50 
60 

c cession of 70 
will not I 00 

though a 

p PRINTing go 
mil. it is veryioo 
kily ll. 10 

es a line full | 1 20 
j-rt loop can 500 
ethe 510 

f screen 

naracters 620 
ill as spaces 
•-file. Up to 530 
inted m this 



LET P = 0 
LET W - 0 
FOR A « 1 TO 22 

PRINT 

NEXT A 
INPUT A 
INPUT B 

IF A > 22 OR B> 32 

THEN GO TO 60 

LET ¥ - (A - 1 J • 33 + B 

GOSUS 500 

POKE W + Y.148 

GOTO 60 

LET P - PEEKH6397) 
IFP> 127 THEN LET 
f> * P - 256 
LETW = PEEKl 16396) 

+ P*256 
RETURN 



i that we Th « following two alterations 
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to the listing extend this 
simple program:- 
Specify character to be 
POKEd:- 

64 INPUT C 
1 10 POKE W + Y,C 
(C is relevant character code! 

POKE character taken from 
the keyboard - 

64 INPUT C$ 

86 LET X = CODE Cl} 

68 IF X > 191 
THEN GOTO 84 
110 POKE W + Y,X 



It will be noticed that the 
programs above assign 
variables P and W before the 
first PEEK. This is because, as 
mentioned before, any 
variable assignment or initial 
input will alter the location of 
the display file, if you write 
any screen POKE programs 
and find that the characters 
are displaced it will almost 
certainly be because a variable 
in either PEEK or POKE has not 
been previously assigned. A 
similar case is where an initial 
input or an assignment is 
made after a previous PEEK or 
POKE, when it wilt be 
necessary to take another 
PEEK 01 W before POKEing 
again, 

Careful pokes 

Another thing worth 
remembering is that POKEing 
can be a hazardous occupation 
if you happen to POKE in the 
wrong place or even if you 
POKE an inappropriate 
character code in the right 
place Care should therefore 
be taken when writing 
programs to ensure that 
characters are not POKEd 
outside the boundaries of the 
display- file. Usually such 
characters seem to disappear 
without trace but sometimes 
they can find their way into 
your program, invariably with 
unpleasant consequences 
Some bad POKEs can cause 
havoc with the video control. 
The codes for all statements, 
tokens and operators should 
definitely be avoided lie codes 
> 19D- 

A more subtle problem is 
that any extensive use of 
screen space is very expensive 
in terms of memory. A 23 line 
"blank" screen will occupy 
760 bytes of RAM. which 
does not leave much for the 
program if you are using the 
basic model ZX80 with 1 K of 
memory. You therefore need 
to think hard about the 
balance of memory 
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requirements when writing 
sereen-POKE programs if you 
have no memory expansion 
Having grasped the 
principles involved in defining 
and locating the display Me it 
is relatively simple to 
manipulate it. Existing 
characters on the screen cen 
be replaced by POKEing an 
alternative code at the same 
address. If this is the code for 
a space (01 then the character 
already on the screen 
disappears. By PEEKing at the 
address you plan to POKE to 
you can see what character 
already occupies that location, 
thus opening up the possibility 
of a conditional response. All 
the relevant character codes 
are identified in the ZX80 
handbook. 



Graphic Example 

Finally, here is a simple games 
program that demonstrates 
the features discussed and 
which just fits onto the 1 K 
2X80. The computer prints up 
a display consisting of Week 
end grey squares m 9 pattern 
determined by a number input 
at the beginning of each series 
of games. The object of the 
game is to get the 
woodworm" fan asterisk), 
which first appears at line 8 
column 1 . to eat its way 
across the screen to column 
32 in the least number of 
moves. The snag is that the 
black squares represent a 
particularly tough kind of 
wood and each time one is 
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eaten a penalty of 5 moves is 
incurred. Numerals 6, 7 or B 
are input as pseudo cursor 
controls to move the insect 
down, up, or forwards 
respectively. The computer 
keeps track of the number of 
moves taken to reach column 



32 and displays the total at 
the end of each game together 
with the best performance in 
the present series Pressing 
NEWUNE after a game sets up 
another game in the same 
senes. Entering a character 
starts a new series. 



38 

40 

42 

44 




46 

48 



2 LETY 32000 



4 INPUT R 



6 

10 



LET P ■ 0 
LET W - 0 



No. of moves - best so 
farl 

Seed for random number 
generatoi 



50 

52 



LET 2 - Z 
INPUT C 
COSUB 500 

LETM W + (A — 1I-33 + 
8 

POKE M. 0 
IF C = 6 and A > 11 
ORC = 7 AND A>1 THEN 
LET A - A - 2 *C 4 13 
IF C = 8 THEN LET B 



Count No. of moves 
Which way? 

Locate display-file 



Put a space where insect *. nf 
Set A and 



make sure we don’t 
POKE off-screen 



B+ 1 



54 



12 

14 

16 

IB 

20 



LET B » 1 
LET A = 8 
LET Z = - 1 
LET M 0 
RANDOMISE R 



Assign variables prior to 

PEEK 

and POKE 



56 

58 

60 

62 

64 



66 



22 

24 

26 

28 

30 



FORN 1 TO 352 
LET D = 9 
LETX RND{2) 

IF X * 1 THEN LET D 
PRINT CHRSIOI: 



Set seed tor random 
number generator 



68 

70 

72 



LETM « W + (A - 1)*33 + 
B 

IF PEEK (Ml = 1 28 THEN LET 
Z = Z + 5 
POKE M, 20 

IF B 32 THEN GOTO 62 
GOTO 38 

IF Z > Y THEN Y Z 
PRINT "END OF GAME IN 
"Z, r MOVES ' 

PRINT "BEST SO FAR ", "Y,' 
MOVES’’ 

INPUT X$ 

CLS 

IF X$ - " "THEN GOTO 8 



Set M to next insect 
location address 
If there's a black square i 
the way, add penalty 
Put insect in next locatin'” 
Watch for end of game 
Next move 
Set Y to best so far 



128 



32 NEXT N 
34 GOSUB 500 
36 POKE W + 232, 20 



Print eleven lines with 
black and grey squares at 
random. Pattern 
determined by fl. 



74 RUN 



>OK 
her 
i th< 
IGS. 
m tf 
T 



Locate display file 
Insect in Initial position 



LET P = PEEK* 16397) 

P > 1 27 THEN LET P = P-256 
LET W =■ PEEK! 163961 
+ P* 256 
RETURN 



NEWLINE for another 
game 

Any character for anofh*^,^ 
senes ^ 

hrt'i 

Subroutine for setl mg W ■# 
To address of start of 
display-file 



AND 



THE 



While there are many 
similarities between the 
ZX80 and the zxsi 
in the way the display 
is handled, there are some 
significant differences. 
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POKEing 



aves 

>le 



&re insect i$i 

ion'! 

n 

isect 

s 

k square in I 
snalty 
*t location 
>f game 

j far 



nother 
for another 

setting W 
tart of 



The display file is a block of 
addresses that contain the 
CHR$ codes that form the 
display on the TV screen. At 
the beginning of the file we 
find a Newline CHR$. and 
there ere also Newline CHRS 
et the end of each line As we 
I can print up to 32 CHRS per 
line, every 33rd CHRS ■ a 
Newline CHR$, These are 
used by the ZXB1 ROM as 
references and should not be 
altered 

To find the position of the 
display file we can use 5 LET 
Z = 1 * PEEK 16396 + 266 * 
PEEK 16397, "Z" will now be 
the address of the first print 
I position on the screen If we 
POKE Z with any CHRS code 
then this CHRS will be printed 
n the first position on the 
position, and so on, as shown 
on the chert 

To prevent printing, or 
should I say POKEing. to the 
33rd CHRS there are generally 
three different approaches. 

1 To use a dedicated POKE 
routine that can never work 
out to hit a 33rd CHRS 

2. To peek at the position on the 
screen before POKEing, i@ if 
PEEK (position) =118 
iNewline CHR$) then don't 
POKE here. 

3. To use e formula that will 




automatically skip every 33rd 
CHR S, ie let us say X is the 
position we wish to poke then 
we can use POKE 
(Z + X + lNT(X.i'32).(CHRS 
code! this will automatically 
add one after every 32nd 
CHRS making 33 34 

effectively, and so on for 
every line. A simple program 
using this formula:- 

5 LETZ 1 + PEEK 16396 
+ 256 'PEEK 16397 
10 FOR X - * TO 763 STEP 7 
20 POKE (Z + X + INT (X,'32l),8 
30 NEXT X 
40 STOP 

(Note: Thai this formula 
automatically adds one to 
every 33rd position. The 
memory map chart must be 
read as (position) - (line 
number on left) to give the 
correct number per position). 
ANOTHER SHORT PROGRAM 
S LET Z = 1 + PEEK 16396 
+ 256*PEEK 16397 
10 LETA = 0 
20 LET B = 33 
25 IF A< 0 OR A> 767 
THEN GOTO 36 
30 POKE Z + A + INT/A/32), 

128 

35 LET A - A * B 

40 IF A>0 THEN LET 6 = 33 

50 IF A > 76 7 

THEN LET B= “31 
60 IF A 27 THEN CLS 
-70 GOTO 25 



1 




One thing to remember is that 
the display file is using the 
memory immediately after the 
BASIC program. This means 
that if the BASIC program is 
altered then "run" is required 
to find the new value for "l' . 
or at least the new value for 
"Z" must be calculated. 

An idea of a simple program 
may be as follows. We have a 
gun at the bottom left hand 
side of the screen. Pressing 
any key from 0 to 9 will fire 
the gun at a target at the to 
line on the screen. "0" to fire 
Straight up, "9“ to fi re 
farthest right, we will also 
need to PEEK at the top line in 
the relevant place to see if we 



have hit the target. 

Looking at this idea we can 
see that system 1 can be used 
as we don't intend to POKE 
over the edges of the screen, 
and the plotting involved has a 
limited path. 

After the normal line 5 to 
find 2" we then POKE 
Z + 726, 1 29 to put a square 
block for the gun. Then to fire 
straight up to the top line is 
easy, we simply POKE 
Z + 693,23 then successively 
- 33 from this, poking all the 
way up to 0. Taking the top 
line to equal 32 CHRS wide 
and the number of lines down 
to the gun being 22 we must 
shift to the right 32 + 22 - 



1.5 positions per line to hit the 
top right-hand corner. 
Considering we have 9 Shifted 
to the right options (0 to 9( If 
we use 1.5 + 9 m 0.166* 

(the INKEYS number) this will 
give us the right amount of 
Shift per line to plot our gun 
fire I've rounded down to 
0. 1 6 so there is no chance of 
over-stepping the corner if 9 is 
selected. So the basic program 
is shown as. en INKEYS input 
followed by the fire routine 



(Note: The line numbering 
should be followed to leave 
room for the rest of the 
program). 
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Beginning to run out of 
ideas now. I decided to use 
the above with different CHR$ 
making line 200 POKE 
2 + B, 24 . You will see the 
difference is astounding, 
Finally, learning the effect of 
different CHR$, I settled for 
the flake drift effect using 
CHRi 2 . Because this is only a 
quarter site it gives the 
impression it's moving twice 
as fast (very useful). The 
correct final program then is:- 



BASIC PROGRAM 



5 LET 2 = 1 +PEEK 16396 
+ 2 56 'PEEK 16397 
100 POKE 2 + 726,1 28 
150 LET AS = INKEYS 
160 IF A$ < "0" OR AS > 
”9" THEN GOTO 10 
170 LET A - VAL AS 
180 FOR B = 693 TOO STEP 
-33 

200 POKE Z + B.23 
210 LET B = B + A*0. 1 6 
220 NEXT B 
320 GOTO 110 



190 POKE (< 0931*2 + 8 + 
33 - A* 0 1 6,0 
200 POKE Z + 8, 2 
230 POKE 2 + 8 + 33 - A* 

0 16,0 

320 GOTO 1 10 

All the rest as BASIC program 



(Run using KEYS 0 to 9 to fire) 
Now we have the problem of 
rubbing out the stars I *) after 
each shot. Try:* 300 CLS 320 
GOTO 1 00, This rubs out the 
"tire” line backwards, not 
such a good idea Try:* LIST 
180, EDIT, change line 
number to 230. N/L Inew 
line], LtST 200, EDIT, change 
line number to 240 and 
change 23 (CHRS being 
poked) to 0, N/L. UST 210, 
EDIT, change line number to 
250, N/L UST 220. EDIT, 
change line number to 260, 
N;L. Than add:- 320 GOTO 
1 50 AND 300 N/L 



Now for the easy bit - a 
moving larger The easiest 
way is by filling up a string 
with 32 CHR$ and printing it 
at line 0.0. then shifting it 
along by letting the String - 
the string (2 TO) + the string 
1 1 1 and reprinting at 0,0 
creating a circular shift 
movement. Add lines:- 



60 LET 6S - " 

70 FOR B- 1 TO 1 6 
80 LET 8S = 8S + CHRS (INT 
|RND* 11)1+" 

90 NEXT 8 
120 LET 89 - BII2 
TOM BfMl 
130 PRINT AT 0.0:89 



Running the program, now 
plats the gun fire, followed 
immediately by plotting blank 
spaces in the same positions, 
using the same routine. This 
solution is acceptable though 
in my opinion it makes the 
whole firing routine too long, 
doubling up the time involved 
per shot. 

It was therefore decided to 
try blanking out the fire one 
step behind leaving only one 

printed at any one time. 

Try this:- 230, N/L, 240, N/L. 
250, N/L, 260 N/L, (to rub out 
the last effort! Add lines: 1 90 
POKE (B< 6931*2 + B + 33 
A *0.1 6.0 followed by N/L. 
Then EDIT, change the line 
number to 230 and rub out 
<B<693) * so the line reads 
230 POKE 

Z + B + 33-A* *.16.0 then 
N/L. This formula should 
reverse the plotting for one 
step and blank out the * " 
one step behind. 

This works well, but it 
tends to give one the 
impression of a snow flake 
drifting rather than a gun fire 
shot. It was decided to try 
blanking out three or four 
steps behind, to form a short 
tram and thus killing the snow 
flake effect, EDIT to change 
line 1 90 to; - 1 90 POKE 
(B< 594i *2 + 8 + 132 A* 
0.64 * and line 230 - ClS- 
320 * GOTO 1 00. This again 
I decided wasn't the affect I 
required. 



Running this, you will nonce 
that although you hit the 
target, nothing happens so far 
The use of CHRS codes 0 to 
10 for the targets simplifies 
the scoring where we PEEK, 
then * 10, to give us possible 
scores of 0 to 100, 



We now need to alter the 
system slightly as rather than 
poke onto the top line we need 
to PEEK at The location firstly, 
then alter the B$ accordingly. 
Add to main program : 



180 FOR B- 693 TO - 

CTCp _ 

240 LET C» PEEK !Z + B) 
260 POKE Z + B,23 



graphic symbols in the Cl 
string. I’ve up'ed the numbers 
by 2 7 to keep the entries 
simple, the 27 must be 
deducted from the code before 
use. The G$. then, is rather 
like a data statement that 
holds the numbers used to 
alter the B $ (targets). We also 
need to display the score (tine 
2601 and blank it out before 
the nsK! shot (line 1 1 0). A line 
of blanks is automatically 
produced for us in line 1 0 
Add to main program 



If shots are fired from all ten 
positions they hit 85 at ( 1 1, 
(4). (8), (1 1), (14), (18). (21), 
(25), (28). (31 1. As these 
numbers don't work out 
conveniently the best solution 
is to store these numbers in a 
string (C$1, and use the record 
of the INKEYS I A) to give us a 
pointer to pick out the number 
required from this string. 

To save us worrying about 
single and double figure 
numbers we simply use CHRS 
codes Rather than entering 



10 DIMES (1,32) mm 

30 LETC$«"037ADHK(nei 
RU" be i 

110 PRINT AT 2,0-E9(1) v S 

260 PRINT AT 2. 12; ie d 

' MISSED” AND C ^CPa.n 
"HIT” AND C>Q; 

CM0 

290 LETBStCODE CSIA+20 

-27)*-"" 60 



To complete the program w 1 0 
just put in a few subtleties 
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32) limiting the firing to ten shots, 

037ADHK0 one on each key to keep it fair. 
The shots information is held 
2 ,0: E*(1 f by £9 We must now fire in 

2t2 she Q f der 0, 1 ,2,3 - 9 . Add to 

" AND C - 0: main program;- 
IDC>0; "=j 

3DEC$IA+1 20 LETS* = "0'' 

-- 160 IF AS OSS THEN 

GOTO 120 

300 LET S$ = STR9IVAL 
SS + 11 

e program w«3l0 IF 59 = "10” THEN 
* subtleties- 8 GOTO 330 



We also wish to display the 
overall "hit points" = Hand 
each time the target moves 
we dock up* TIME” - T, 

Add to mam program:- 

40 LET H - 0 
50 LET T * 0 
140 LET T = T + 1 
270 LETH s H + C*1G 
280 PRINT AT 15,22; 

"TIME - T; AT 
1 7,22;"SHOT = ";S9; 
AT 19,18;"H»TPT5. = " 
;K 
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330 PRINT AT0.0;E9(1} 
340 PRINT AT 0,6;"HIT 
POINTS ( - ) TIME" 

350 PRINT AT 2,6. 

' OVERALL SCORE OF" 
360 PRINT AT 4,1 3;H T 
370 IF H-T>300 THEN 

PRINT AT 8,1Q;"WELL 
DONE" 

380 IF H-T > 400 THEN 

PRINT AT B,10;"VERY 
GOOD" 

400 IF INKEY9 < >""THEN 
GOTO 400 

410 IF INKEY $ = ’"'THEN 
GOTO 4 1 0 
420 CLS 
430 RUN 



The object is now to try and 
beat the 500 score using the 
keys in order O ■ 9. To 
complete the programme a 
title and instructions should be 
written in, at lines 440 
upwards and end with a 
GOTO 400 instruction 

Rather than fill a string full 
of blanks why not DIM (1 ,321, 
this makes the machine do the 
work for us. Then use String 
ID. 

To extend on this idea why 
not DIM a string f 1 , 3 52 1 if we 
now print this at 0,0; we will 
clear the top half of the 
screen. Also if we print this 
String 1 1 1 at 1 1 ,0: we will 
clear the bottom half of the 
screen, 

A simple way to print a 
picture quickly is to print it via 
a String. The easiest way is to 
draw this picture on squared 
paper. Then type in a direct 
command! FAST. Then line 
number for example;- 

10 LET AS = " 

this Is now followed by the 
rest of line being blanks 

So the first line is filled with 
blanks then the picture can be 
drawn in the normal manner as 
seen on the screen. When the 
picture is complete end the 
quotes then new line. We can 
now edit this line, rub out the 
unwanted blanks at the 
beginning end new line to 
have our required picture in 
the correct positioning. 

Try this simple program;- 

10 FAST 
20 LET A$ = " " 

30 LET B9 - " " 

40 LET CS *" " 

50 FOR X = 1 TO 666 
60 LET A9 = A9+CHRS 
(|RND< 0,1 1*24] 

70 LETB9 89+CHRS 
tlHNOc 0.4) * 24) 



80 LET CS =C$ *CHRI 
(CODE B$ (X) + 128) 

90 NEXT X 
100 SLOW 

100 PRINT AT 0,6; A 9, AT 
0.4; A9; AT0.2;A9, AT 
0,0; A$; ATO,6;83; AT 
0,4;B$, AT 0,2;B$ , AT 
0,Q;B9, AT0.4;C$: AT 
0,2;B9; ATO,0;C9 
120 CLS 

5 LET Z a l + PEEK 16396 
+ 2S6*PEEK 16397 

ORDINARY PRINTING 

20 LET B = 2 
30 FOR A - 0 TO 21 
40 PRINT AT A. A * 8. " " 
50 NEXT A 

FIRST METHOD POKE 

60 LETS =34 
70 FOR A - 0 TO 21 
80 POKE Z + A *B,B 
90 NEXT A 

SECOND METHOD POKE 
Same program as above but 
insert this liner- 

75 IF PEEK(Z + A * BJ 118 
THEN GOTO 90 

THIRD METHOD POKE 
Lines 5 to 50 as above then: 

60 LET 8 = 33 
70 FOR A =0 TO 767 STEP 
8 

80 POKE Z + A + JNT 
1A 321.8 
90 NEXT A 



Conclusion 

The first method of direct 
POKEing to the screen is 
faster than the "PRINT AT” 
by far. The only way to print 
faster would be to resort to 
extremes. A single fine of 
"PRINT AT”;" AT”;" AT" to 
print the lot in one line or to 
print a String containing the 
pattern required, of course if 
you are prepared to do this. 
Several lines Of direct POKES in 
succession will still work out 
fastest possible The second 
method of looking to see if it is 
safe to POKE fakes time arid 
works out at about the same 
speed of the "PRINT AT". 

The third method using the 
formula, surprisingly enough, 
works out a little quicker m 
response to the "PRINT AT", 
as well as being safe. The 
second method in some cases 
may have an advantage even 
though it is slowest. This is 
that it detects the sides of the 
screen which can be used to 
bounce or deflect a moving 
Object quite easily. 
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ZX80 Carnes 



This is a ZX80 version of the pub 
game. Three barrels are rolled on 
which are marked six symbols. 
According to the symbols 
displayed, different payments are 

awarded. 



Winning Positions 



COIN 


COIN 


COIN 


66 




BELL 


BELL 


BELL 


55 




CASTLE 


CASTLE 


CASTLE 


44 




lEMON 


LEMON 


LEMON 


33 


10 LET W* - " 


CHERRY 


CHERRY 


CHERRY 


22 


15 LET VS • " 


ORANGE 


ORANGE 


ORANGE 


It 


20 LETC = 1000 










25 RANDOMISE 


COIN 


COIN 


— 


18 


30 DIM A(2) 




COIN 


COIN 


18 


35 LET HS = "NNN" 


BELL 


BELL 


— 


15 


40 INPUT 0$ 










45 IF OS - "STOP" THEN STOP 


mm- 


BELL 


BELL 


15 


47 LET C = C-5 


castle 


castle 


— 


12 


50 FORI - 0 TO 2 


— 


castle 


CASTLE 


12 


55 IF CODEIHS) *= 62 THEN GOTO 65 


LEMON 


LEMON 


— 


9 


60 LET All! = RND1RNDI811 


— 


LEMON 


LEMON 


9 


65 LET HS - TLSlHS) 


CHERRY 


CHERRY 


— 


6 


70 NEXT 1 


— 


CHERRY 


CHERRY 


6 


75 IF A<0| = AM) OR A(1) - A|2| THEN LET C C + 


ORANGE 


ORANGE 


— 


3 


3 * A( 1 ) 




ORANGE 


ORANGE 


3 


80 IF A(0) A(1 ) AND AM l Al2) THEN LET C C* 


CHERRY 


— 


— 


5 


8 * AH ) 










85 IF A (0> 2 AND NOT AO) 2 THEN LET C C + 


At random intervals. "HOLD" 






95 CLS 


wiJi appear. The player may 






9B PRINT "ONE ARMED BANDIT M R.HARfilSON 


then choose to hold any of 






100 PRINT " CREDIT $";C 


the barrels. 








105 PRINT 


To bold barrel 1 








110 PRINT WS 


Press ”Y"|else "N"» 






1 1 5 FOR 1 - 0 TO 2 


To hold barrel 2 








120 PRINT VS 


Press "Y 'lelse ' 


N"| 






125 IF A(l| 1 THEN PRINT "ORANGE"; 


To hold barrel 3 








130 IF Aill 2 THEN PRINT "CHERRY”; 


Press "Y"(else 1 


N"l 






135 IF Alh 3 THEN PRINT "LEMON"; 


e To hold barrel 


1 and 






140 IF Aid 4 THEN PRINT "CASTLE". 


barrel 3 Press "YNY" N/L 






145 IF Aid 5 THEN PRINT "BELLE"; 










150 IF Am 6 THEN PRINT "COIN"; 


List of Variables 






155 NEXT 1 


AlOl . 


Result for barrel one. 




160 PRINT V$„W$ 


AM) 


Result for barrel two. 




180 IF RND(5| < 5 THEN GOTO 35 


Al2l ........ 


Result for barrel two. 




185 PRINT ” HOLD 


C ........ 


Result for barrel one 




195 INPUT HS 


!fti 5 


String used for display, 




200 LET GS - H$ 


VS 


Suing used for display. 




205 FOR J 0 TO 2 


Hi 


Suing used for containing what 


is to be held 


21 5 IF NOT (C0DEIGS1 - 62 OR CODElGS) 51 1 THEN 




held'. 






GOTO 195 


<31 .. . . . 


String used to check HS is legal. 




220 LET GS USIGSI 


C* 


Suing used to stop programme. 




225 NEXT J 


1 


Dummy variable. 






230 GOTO 4 7 


J 


Dummy variable 






330 STOP 
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Challenge your ZX81 to (his 
hundred year old board game, 
in a program written by W P 
Davies of Bristol. 

Othello was invented in the 
1 680s. The game ts based on 
the older game Heversi, but has 
a restriction on the opening 
moves. Othello is played on a 
draughts board, with double- 
sided pieces. As you'll see at 
the beginning, there are four 
pieces on the board. You place 
your own piece so that at least 
one of the opponent's pieces is 
trapped' between a piece of 
yours and your new piece. The 
opponent’s piece or pieces then 
flip over to become your pieces. 
The winner is the person with 



the most pieces on the board 
when the board is filled, or 
when neither of you can move 

The player's pieces are Os, 
and the computer's pieces are 
asterisks The board is updated 
after each move, together with 
a confirmation of the move and 
the current score. There is also 
a cue for the next move, as well 
as an end game routine 

if you want a faster game, 
add 675 SLOW, 1035 PAUSE 
75, T 038 FAST . This modifies - 
tion blanks the screen while the 
clever ZX8 1 works out its next 
devastating move, reducing 
thinking time to around \ 5 
seconds. 
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10 

2S 

30 

4-0 

53 

55 

60 

70 

50 

110 
120 
130 
140 
150 
16Q 
173 
172 
U) -5 
'74 
M —5 
160 
190 
200 
210 
220 
230 

240 
250 
C HR $ 

at© 

270 

260 

255 

203 

300 



RE-i "OTHELIC*" 

s*_ou 

GOTO IlOO 

lF*hlof 0 RCP> -O THEN RETURN 

IF E = 1 THEN GDSU6 S0Q 
F of- T=1 * 

LET f?-R 

let J*1 
LET 7-T‘ I> 

_"7 <1 - -9 T 7 

IP R (O. = 3 THEN GOTO 17© 

IF R f6i *T THEN GOTO 150 
LET U = U 1 
GOTO 10© 

LET S-S+J-l 
IF E = 1 THEN 
NEXT I 
IF E*1 

* IT sMJ _ 

IF E=1 THEN LET <T * 

* iT=U) 

if e*3 

RETURN 

IF T =U THEN LEI 
IF T sM THEN LET 
IF TsK THEN LET 
IF T=U THEN LET 
PRINT PC S,0,D3- 



GO&UB 300 



THEN LET SU=SU+S*fT= 



THEN G0SU8 410 



flS-'H" 
6* = *’i " 
Bi="YQU 



0,0; BS; "CHOSE 



PRINT RT 

C +37) 

LET RIP* “T 

PRINT RT 1+2#H.6+3*C. 
LET SU=5 J + l * tT = U> 
t FT SHs^-t + lf |T=M > 
RETURN 

FOP Jsi TO U 



ft* 



310 LET U=P4J*D»D 

320 LET RIUj -rT 

330 l ET R = INT tU/101 

340 LEI C=W- 1-10*R 

350 PRINT R~" lt2«R,Sf2fC.Rf 

350 NEXT O 

390 RETURN 

410 FOR Is© TO 2 

420 PRINT R7 

430 NEXT I 

440 PRINT RT LS.e, TOU HfiUE & 

U.. “ I HRUE ' > 5M 

450 RETURN 

LET N*0 

510 LET Es0 
520 LET T=M 
530 FOR Rsl "O S 
540 FOR Os 1 T Q 6 
550 LET PsltL+lDfR 
560 G35UB 4L 

570 IF 3<N THEN GOTO 610 

550 IF 5+INT CRND*2) =N THEN GOT 
O 610 

590 LET N=S 
500 LET X=P 
610 NEXT C 

620 NEXT R 

630 IF N=0 THEN GOTO 690 

640 LET E-l 
650 LET P=X 
660 LET R ~ I NT CP^ 10) 

670 LET C^P-l-l&frR 
660 COSUB 40 
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690 IF N = 0 THEN PRINT AT 0,0. ”1 
COULD NOT MOUE 

703 IF N=0 THEN GOSUB 410 
710 IF U$ = “" RND N-0 THEN GOTO 
X500 

72® IF SH+SL)*64 OR SM*SLI=0 THEN 

GOTO 1500 ____ 

© 0 ® print *■ eg en or 9 

STOP-**; 

INPUT US 

IF U|s" “ THEN GOTO 990 
IF U*=* , 99” THEN GOTO 1-500 
LET R=COPE (U*j - 26 
IF R<1 OR R>8 THEN GOTO 610 
LET CS=US<2J 
IF C*="" THEN GOTO ©10 
LET CsCODE t C $ > —37 
IF C<1 OR 06 THEN GOTO ©10 
LET P = l+C<-10fR 
LET T=U 
LET E-0 
GOSUB 40 

IF 5=0 THEN GOTO 610 

let E * 1 

PRINT US 
GO SUB 40 

IF 5M+5U=64 OR SMtSUs^ THEN 
1500 



9 TO 
610 
520 
©30 
©40 
350 
860 
87© 
see 
©90 
900 
910 
920 
930 
940 
950 
960 
970 
960 
GOTO 



1 15© 


LET 


0 (4* =1 


1160 


LET 


0(51 - -1 


1170 


LET 


£> (©> = -9 


1 180 


let 


D (7# * -10 


1 190 


LET 


C t 8 J =-11 


1200 


LET 


M - - 1 


12 10 


LET 


U = 1 


1220 


LET 


n <45.* aH 


1230 


LET 


H (58 > -M 


1240 


let 


A ( 46 > =U 


1250 


LET 


R (B5J -U 


1260 


REM 


PRINT, BORPO 


1270 


pri bn 


1280 


LET 


jU”G) 


1285 


LET 


5M-0 


129© 


PRINT TRB 10. "Pi 


HI” 






130© 


FOP 


R = 1 TO © 



i 



I 



B C O £ F d 



990 

"YOU 
995 
1000 
1010 
1020 
1030 
1040 
1100 
1110 
1 120 
1 130 
1140 



o .* e ; 



if u » = **•■ then print at 

MISSED YOUR TURN" 

IF GOSUB 4.10 

INPUT M* 

IF fl|=*’ 99” THEN GOTO 1500 
PRINT TAB ©.’’THINKING..." 
GOTO 500 
DIM At 100 3 
<8? 

( 1 ) -11 
(Si = 10 
=9 



1310 
1320 
1330 
1340 
1350 
1360 
137© 
136© 
139© 
1400 
14 10 
1420 
1430 
1440 
UE " 



PRINT 

PRINT TAB 6 ; R . 

FOR C=1 TO S 

LET XrfitltC+ie^RJ 

IF X=M THEN PRINT 

IF X =U THEN PRINT 

IF X=0 THEN PRINT 

LET SU=SU+ 1 * (XsUl 

LEV 5H=5H + 1H''=N) 

NEXT C 

PRINT 

NEXT R 

PRINT 

PRINT "YOU HAVE " 
SM 



O'; 

W"; 



5U; 



I HA 



1450 LET D*- 



DIM 

LET 

LET 

LET 



D 

O 

D 

D 



146© GOTO ©00 
1300 IF SH>5U 
1510 IF SH <SU 
‘ UL AT IONS" 
1S20 I*= SHsSU 

U-" 

1530 E TOP 



THEN 

THEN 



PRINT 

PRINT 



1 WON" 
CONGRP 



THEN PRINT "-A ORA 



THE 



BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATION) 




ANDREW 
DEVELOPMENTS 



2X81 



2X0 BIT PARALLEL INPUT OUTPUT BOARD FEATURES 
INCLUDE 



NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 

PROGRAMS. GAMES. ADD QNS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 
PROPER KEYBOARDS: CONSOLES: VDUs 



The BUFFER Micro Shop, 
374a Streatham High Road, 
London SW16 



16 PROGRAMMABLE LINES 

EACH LINE MAY BE SET AS AN INPUT OR OUTPUT Gift 

UNDER PROGRAM CONTROL 
FULLY TTL COMPATIBLE 

W 1 1 1 

A MULTI TUDE OF APPLlCAT IONS INCLUDING mod 



•KEYBOARD & DISPLAY SCANNERS 
•LIGHTING CONTROL SYSTEMS 
•HOME SECURITY SYSTEMS 
•CENTRAL HEATING CONTROL 
•MODEL RAILWAY CONTROL 

AND MANY MORE!! £16.50 {incVAT + p&p) 



COMING 

SOON 

i) CONVERTER CARD - ANALOGUE TO DIGITAL 
iil CONVERTER CARO - DIGITAL TO ANALOGUE 
iill RELAY CONTROL CARD 
ml REAL-TIME CLOCK WITH CALENDAR 



1 



4 

c 

6 

3 

9 

9 

2 

1© 
1 1 
12 
13 
20 
20 

21 



TeJ: 01 769 2887, 



T*i«t>hor» BRIGHTON 10271) 564629 124 hour*), or writ* to 
93 BE ACONSFIELD VILLAS. PRESTON PARK, BRIGHTON f)< ( 



V 






, TUBES 



Get your digits into order in the 
smallest number ot moves. 

This program was originally 
written by Don Scales, 
modified by H J Garwood to run 



on a TRS 80 and further 
modified by Tim Hartnell to 
make it run in Sinclair BASIC 
Once you've got it working as 
listed, you might like to modify 



10 

20 

30 

*0 

50 

60 

70 

S0 

90 

95 

97 

100 

110 

120 

130 

200 

205 

210 



DIM R f9> 

FUR Z = 1 TO 9 
LETT A=INT fRND + 91 +i 
If Z-l TH£M 60"’ O 30 
FUR 0-1 TD Z- ± 

If fUO THEN GOTO 30 

if:XT J 

L "T ft tZ> =P 

N t; XT Z 

LET e=o 

PRINT RT 6,6, 

FOR S-l TO 3 
PRINT Rt5J , 

NEXT 5 
PRINT 



PRINT 

PRINT 

WOUE 1 

INPUT 



'ENTER HUHf ■ 
' , B * i 
U 



TO R£U£ 



it so that instead of just stopp message. 

Ing when you get the digits into A f urther modification 
order, the computer prints would be a lowest score 
them out in inverse graphics, feature. Pressing any key at the 
and gives you a congratulatory end will give you a new game 

2 IS PRINT AT 3,0/' 

i * 

220 IT tJ-Sl OR J >9 THEN GOTO 217 
LET K s= fJ + 1 > -'2 
270 FOR Z=i TO K 
237* LET 

28S LET RiZ) =RivUl-Z 

28' LET RfJ+1-2) =fl 

£90 NEXT Z 

29S LET e=B+l 

300 FOR Z=1 TO 9 

310 IF ft I Z > : > Z THEN I0TO 07 

32© NEXT Z 

330 PRINT "IT TOOK YOU & 

UES 1 ’ 

34 0 PAUSE 4.E4. 

350 CL 3 
360 RL'N 



I HR 



swappo 



16 K carries 



wnt* to 
IQKTON 
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Peek, Poke, Byte 

and RAM! 



The cover of this well- 
presented book gives a clue as 
to the audience it is aiming at. 
Drawn by John Harris, who 
drew the ZX8 1 manual cover, it 
showethe seme spaceship, but 
this time in flight. The book 
Clearly intends to give further 
assistance to the new owner in 
getting his or her machine 'in 
flight’ — or at least up and runn 
ing. 

The book assumes no 
previous knowledge of com- 
puting, and starts right from the 
beginning with setting up the 
2X81 and adjusting your TV. 
This is all done in a light hearted 
|”On no account use Channel! 
No. 5, it stinks!"! but thorough 



Phil Garratt looks at this 
flashy book, with cover 
art by the man who 
produced the cover of 
Clive’s manual. 



manner and avoids merely 
repeating the manual. The book 
goes on to cover arithmetic 
assignments, variables, loops, 
loading and saving (with 
photographs to show you what 
your telly should look like), 
graphics, plotting and debugg- 
ing With the exception of 
debugging, which is explained 
in some detail, all these areas 



routines These programs, and 
the suggestions for programm- 
ing exercises tend towards ■ 
mathematical bias, factorials 
areas, solving equations aw 
the like. There are a few garnet 
as well, such as Molehunl ary 
Hangman, though nothing van 
substantial or new. The pro 



are covered with just sufficient 
information to ease the begin- 
ner into writing his or her first 
programs. To help maintain in- 
terest end give blistered fingers 
a rest, the book includes lovely 
little De Bugs" strip cartoons 
and a ZX crossword. 

There are over 20 complete 
programs contained in the 
book, plus a number of useful 



fir 

to 



th 

be 



r | 



grams dll fit into 1 K r and aH th a 



W 

IS 



i tried were bug-free and 
documented 

This is a well- written and at 
tractively laid out book, wh-c 
has deliberately land success 
fully 1 avoided becoming ye 
another rehash of the manual 
think it would be of gre# 
assistance to the new Z1 
owner, even though the bod 
would be outgrown in s coup* 
of months. To experienced Z> 
users I would suggest that ne« 



z: 

It 



pr- 



5d 

jjj 



AM 



du 

Fikri 

so 






Book reviews 



time you convince somebody routines, and ''Graphics ride 
to buy » ZXB 1 , set them to buy againl” 

the book as wall and then The book methodically 
borrow it Tha cartoons are covers the ins and outs of the 
great, and who knows, you ZX81 starting with general in* 
may pick up a trick Or two formation on what computers 
"PEEK. POKE, BYTE and can do, followed by a Short in- 
RAM'', Shiva Publishing Ltd. troductton to computer Ian- 
ISBN 0 9068 12 178. guages and binary arithmetic, 

7¥fl'l RflCif Rnnir and then a brief section on what 
£AB 1 DHolL dUuK a program is — using a sample 

The ZX31 BASIC Book, pub- 'program' describing certain 
lished by Nawnes Microcom actions by Mickey Mouse in a 
puter Books, is more staid map Walt Disney cartoon. Once 
ptoach than the others review- you've traversed this ground, 
ed in this section of ZX Com- and worked out how to plug 
puting, and for that reason is your computer into the telly, 
sure to appeal to schools the book gets down to work. 
Although the approach is fairly Direct input commands are 
straight, the book is far from covered, and - in a section 
dull, with witty (?) chapter titles sure to confuse newcomers 
like Gone out. btzzy, back who don't have a maths back - 
soon" to introduce sub- ground, or don't want to get in- 



volved in such things at such an 
early stage — then the priority 
of mathematical operators 
(such as multiplication before 
addition) is discussed. Already I 
can sense newcomers flipping 
past this section in exaspera- 
tion, looking for something a lit- 
tle more directly relevant to 
their needs. 

We are already up to chapter 
eight (some of the chapters are 
only one or two pages long) 
before the first particularly 
useful information for first-time 
bewildered users is presented. 
The use of LET to assign values 
to variables is explained, 
followed (in subsequent 
chapters) by such things as the 
use of commas in PRINT for- 
matting, the use of the EDIT 
function, trigonometrical func- 



tions lyou can see this is just 
the sort of book your teachers 
would leap on), and GOTO and 
FOR NEXT loops 

The book would be, I 
believe, fairly heavy going, 
despite its Simplicity, for a par- 
son who has just picked up a 
computer for the first lime, but 
when used as a text to guide 
pupils who have tha benefits of 
a live teacher on the spot, 
would be very useful indeed . It 
is difficult to imagine why the 
material has been presented in 
this order, with GOTO assigned 
a lower priority than converting 
radians to degrees and loading 
and saving programs is con 
sidered less important than fin- 
ding natural logarithms of 
square roots. 

If you are teaching a class of 
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Book reviews 



ZXBO Pocket Book, in his intro 
duct ion: “This is Our second 
book along these lines , . 
although the sty 1 ® is Hopefully 
less clinical Newcomers to 
computing will hopefully find 
something more challenging 
than just another set ot games 
to copy and run , , , I have 
tried to expand on the ‘useful 
subroutines', as I think these 
give a much clearer picture of 
how certain features can be 
highlighted and how you can 
stretch the ZX81 to its ut- 
most , 



The programs in the book are 
good, end varied. They vary 
from the good-for-a-weak- 
laugh PIN THE tail ON THE 
DONKEY to a TUNNELS AND 
TROLLS CHARACTER GENER 
ATQR, with some maths 
(STANDARD DEVIATION) and 
machine code (DICE SIMULA 
TtONI along the way 

A number of additional IK 
programs are scattered 
throughout the book. The ap 
preach of the book is, as T revor 
said in his foreward, less 
clinical' than his earlier book, so 
string handling is up near the 
front, and clearly end simply ex 
plained, 

You'll pick up a number of 
useful ideas which you'll want 
to use in many programs. My 
favourite, and one which I see 
over and over again in other 
people's programs, showing 
how well the lesson has been 
learned, is The use of PAUSE 
4E4 (which Trevor suggests 
you memorise as PAUSE for- 
ever) at ihe end of a game to 
freeze the action until any key is 
retouched to give you a replay 
The ZX8 1 Pocket Book, Phipps 
Associates, ISBN 0 950 7302 
2 X, 



14 year olds the rudiments of 
computing using a ZX81. and 
you want to do it by the book' 
this is the book to buy, but if 
you're not have a good look 
at it in the shop before you 
decide. ZX8t BASIC Book. 
Newnes Technical Books. ISBN 
0 408 01 178 5. 

The 2X81 Pocket 
Book 

T revor accurately sums up the 
thinking behind the book, and 
explains how it differs from the 



they were produced |ust for iht 
money, while others feel goat 
and deliver the product thal 
covers proclaim. This book t 
one that delivers 

When I first reviewed tft* 
7X8 V, I was highly critical rr 
the miniscule 1 K provided on 
board, but along with manflP 
others, I have since then learn 
ed a number of Tricks n /jv. 
sgueeze the maximum mu £0 
Clive’S unforgiving RAM. Roge 
Valentine has also learned thftyn 
lessons of program packing pro 
and some of the best of thwth* 
are presented in this lil tk * n1 
volume. 

The programs are divided r ”J 
to seven sections: Fate and lo ^ 
tune; Printing with more frifti nu „ 
Casino gambling; Data files afi 
Business programs. Utilities ir 
and Games. The section title 90. 
do not even hint at how wii* 1 ’** 
the program selection is in tty P'* 1 
book. Programs include th f,iH 
predictable standards (CRAPS^J 
I CHING and SPACE RESCUE **,, 
as well as a number of the they 
pri singly effective and useful 
business programs VAT1 
Bank Record, Credit Cardj 
Payroll, Test Data and Payslg 
Some of the games are ver, 
good indeed, such as Rouletti 
and there is even a very ckX 
“computer dating" simulatm 
which enables you to enter you 
intelligence as 'thick as twe f™" 
short planks'. Ail in all this is I 
splendid book and one whieH 
will repay your investment tirn , 
and lime again. Whnt Can I Of 
With 1 K >. V & H Computer S* 
vices. 



what Can 1 do with 
IK? 



The ZX81 publishing band 
wagon is one which, a number 
of people — including myself 
have jumped onto, with mixed 
results. Some of the books 
have a bad feel' to them, as 



CO-KART 
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ZX80 Programs 



AREA CALCULATOR 



ist lof the 
leel good 
luct their 
i book t* 



jwed thu; 
sriticel of j 
vided on- 
rth many; 
*ien (earn-! 
tricks to; 
iym mtoj 
iiM Roger 
amed the 
packing, 
t oi them] 
this little 

divided i ri- 
te and fot- 
ioie frills.] 
•at a files:] 
Utilities 
:t ion titles 
how wtdfl: 
n is in this 
elude the 
i [CRAPS, 
RESCUE!, 
of the sur-| 
tnd useful 
- VAT. 
lit Cards 
id Payslip 
s are very 
i Roulette 
i very odd 
simulatl 
renter yo 
tfc as iw 
all this is a 
one whi 
tmenl tn 
it Can I 
nputer Ser 



10 PRINT NOW MANY Vf H TICES 1 
20 INPUT V 
30 CLS 

40 PRINT GIVI CO ORDINATES 

bO DIMXIV n 

60 DiMYtV h 

70 FOR N = 0 TO V t 

80 INPUT XINl 

90 INPUT YfNl 

100 PRINT T'.xrNi. .YiNl/T 
110 NEXT N 
120 INPUT Ai 
130 CLS 

140 FOR N 1 TO 20 

ISO LET Y p 21N 

160 PRINT CHRSI156- Yi 

170 FOR P-QTOv I 

180 IF Y 2 YiPi JnEN GOTO 210 

190 NEXT P 

200 GOTO 290 

710 FOR x I TO 31 



220 FOflO OTOV I 

230 tf Y , VCO! ANO * - XiQl THEN COTC< 271) 
240 NEXT Q 
250 PRINT"", 

260 GOTO 280 

270 PRINT CNHSlQ - 166i 

280 NEXT X 

290 PRINT 

300 NEXT M 

310 FOR N 0 10 31 

320 PRINT CHflt'156 - Ni 

330 NEXT N 

340 LEfZ-O 

360 FOR R 0 TO V I 

360 LET 5 - « - 1 - HR * u v ' V 

370 LET T h . 2 HR , 21 , V i*v 

380 LETZ-Z*Xt$nvm vtHj. 

390 NEXT H 

400 PRINT "AREA IS ,2. 2 

410 IF NOT 'Z/21'2 l 1 HEN PRiN f 1/2 

420 PRINT SQUARE UNITS’ 



Tht fallowing program, produced 
for tin ZX8G and uiing only me 
IK of RAM. will calculate ifr» am 
within a polygon. The eomputw 
plot* the point! whose CP-Ordinatei 
have Man enured, uiing a 36 
lymhol code, and the vn if 
printed underneath. The iign of 
the area will ba positive if traced 
•mi -clockwise and negathra If all, 
or any, of the figure n plotted 
dock wi«e. On tha ditpiay the 

plotted pomti era deployed in the 
tame cod* at the axn and ar« 
numbered according to the order 
of entry 

In the entry doge of line BO and 
90, input! of greater value than 32 
and 21 rag^activaly will not be 
displayed although the area n 
it ill calculated. All the input 
co-ordinatei are repeated after 
entry far checking, NEWLINE will 
cause the program to continue if 
they ar* correct 



ZX81 16k SOFTWARE 



Ait our software comes with full instructions and is SAVEd and ready to RUN. no 
need to spend hours laboriously typing in from books. 



e*CK 1* 1 <* <* 

Ain TAAFTC CONTBDt JL-vmM ^ KW O# but* 

|fw rtgfflgH tvngpiHs ™ ttrid 

*¥*4**5 «L* PkA* *»0NfBCM?K ^ * 

■rid "PMrfre** hur**#rt OP* < *»ne 0*H *1 

.p¥putk p- Who It fdP VPkt? 

Alt «■ 



PAC.A 14 J M Of 

AJM^TgfiE ATLANTIC &*«*** IX* ®r 

fl*?AKtXjT SUUASM 
«*CT'CE lAHLjuAJjE TWAifSLA titw* hmU|W a*** 
*TJu*g. 10 CtiMfUTAMWl 

me Tha pt-pgrp-n ig p**3<i rwyiis & hp*»* 'pc« 



fil 



f«Ck il 1 mcMM «R t* 

.hjjpa *& CWAUCHtS 

£*Wn tAttUSMtn - ”+**** C* fAH 



VA5.fi “VINO - B'pn T, 



*U H I 



I- dr you be#r I 



CONTROL TECHNOLOGY - 

PERSONAL 

COMPUTER SCIENCE 

Cassette 1 % 



A wn j* : tm>w or Hk m i r wwa-f w 

Code and Bps* 

WdMK 

Afetn iHvmaa P«MtPi *Mri Witof Chflf* 1 

-i ■ - -a - — | jf“ ■- — — , -■ - — — — a — — | 

r KT|Agpg Wrt W 

ALL CUtLT (4» 



Tapebook 50, Version 3 



ZX -81 
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sqtw of Fifls Amt only n j m 
SOCIAL Of f E H 
To AIL Z*A1 0WNFHS 
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*tm &AMAL r^ycif now 

p "0H mhi *™t *rfh OAWAL fl ynnii'l hM> 



10 ffr IN i^HAM ZX11 

LjHht »vwi VKtvdPi 

SOUASM BKlAROul. COLUMBIA SPLAT 
iNfCCAAfiON C HI (KT CAHD CALCULATOR »AN« 

A C. VATCH^CA. TANM MTTU TOHFfoO 
h|hLOADCH i*NA»Y CONVf HTTA AND iOT$ COTS 

Ur' £r J 
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CONTROL TECHNOLOGY, 
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Clive sets 
the pace 



Uncle Clive will be donning bis 
sweaty tracksuit to set the 
ace m a half -marathon to be 
eld in July. 

The half -marathon, to be 
included in this year's 
Cambridge Festival, will be 
sponsored tor £5000, by 
Clive's company — Sinclair 
Research — which is, of 
course, based in Cambridge. 
The race is expected to attract 
a number of top-class runners 
to the city. Clive will be 
among an expected 2000 
competitors following a three- 
lap course through the city 's 
historic streets. Starting in 
King's Parade, close to 
Sinclair's offices, it includes a 
riverside stretch along 
Chesterton Lane, the Backs', 



and finishes in the Market 
Square at the Guildhall Steps. 

Co -organised for the 
Festival by Cambridge City's 
recreation department and the 
Cambridge and Coleridge 
Athletic Club, the event is 
open both to club based 
runners and general 
enthusiasts. Entries have 
already been received from as 
far afield as Wales and 
Durham. 

Uncle Clive told us his 
company sees its sponsorship 
of the marathon as oart of its 
commitment to supporting and 
developing cultural life of the 
city. It is also sponsoring, as 
part of the Festival, a concert 
in King's College on July 3 1 . 



Sinclair 

Sinclair and Timex, were 
most conspicuous by their 
absence at the giant West 
Coast Computer Faire heid in 
San Francisco at the end of 
March. 

The booth listed in the 
catalogue as being the Sinclair 
one was unmanned 
throughout the show, the 
most important computer 
show in the world. Some 
40,000 people crammed into 
e show with over 600 stands, 
to be confronted at the alleged 
Sinclair booth with a tiny, 
handwritten notice saying that 
Clive’s people would not be 
there, 

l found a disconsolate set 
of four ZX81 owners - who 
sre vary much in a minority 
among computer users in 
America — anting sadly in the 
booth swapping Zee Xfi V 
stones. 

One enterprising ZX81 
owner in the States. Eric 
Reiter of f 6th Avenue. San 
Francisco, had a tiny, one-yard 
wide booth, in which he was 
showing his expansion board, 
which is suitable for ZXBOs. 
2X8 Hand the ZX80- 
lookalike. the MicroAce. The 
expansion board was a 
complicated, spaghetti 
junction type motherboard 
which was controlling little 
lights and squawkers. 

A series of seminars ware 
held throughout the show. 

One talk was given by the 
president of Mindware, 



miss the 

Michael Levy. It was 
fascinating to hear questions 
from those present at the talk 
who had never heard before of 
the ZX8 1 . Michael tried to 
explain the excitement the 
ZX81 was generating in the 
UK, but I could see his words 
were received with some 
scepticism. When he told the 
seminar about the crushing 
crowds at 2X Microfairs, the 
disbelief reached fever pitch. 



Schools 
lap it up 

More than 250Q UK 
secondary schools have 
bought ZX61 s to give their 
pupils hands-on computing 
experience. 

Last May, Sinclair Research 
worked out a deal with the 
educational distributors Griffin 
and George to sell ZX 8 H at a 
cut price to schools. The 
scheme, which is now closed, 
aimed to provide a wider and 
more economic choice of 
equipment than was available 
under a government -assisted 
scheme for the purchase of 
computers. Although the 
government thought it was 
wonderful for schools to buy 
micros, it was not prepared to 
give cash for tha purpose to 
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Mindware is one of the few 
American companies which 
have realised how big the 
ZX8 1 is going to be when it 
takes off in America. Michael 
Levy has visited the UK three 
times in the last few months 
to sign rights and distribution 
deals for UK products. He says 
that the standard of UK 
software, hardware and 
publications is very high, and 
thus was anxious to ensure 



Smc la 
a deal 
to get 



the best of it was made 
available for American 
consumers. 

m me : 

The secret word from the lucky ) 
States is that the computer to buy 
wit! not be known as the ZX^ho^ 
when it is launched there by perfunn 
Timex. The most likely name 
is ‘Timex 1 000' or if. as oyaity 

appears possible, the 1ew CQ 

computer is sold with 2K on 
board, the 'Timex 2000', Jersonr 

ind T«n 

if $ met 
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he ZX \ 
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schools that insisted on 
buying a ZX81. 

Putting it diplomatically. 
Uncle Clive said: "Although 
welcoming the government 
initiative, we felt it did not 
fully account for the needs of 



schools." 

"We believe that the 
Success of our scheme m 



S marks 
ise in th 
gh lech 
nging fr 

bringing microcomputers to iroscotM 
many schools vindicates oi%w<|| <KJl 
approach as both practical fcnpetito 
economic," impute. 
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Timex buys it up 



Sinclair Research have signed 
« deal with Timex in America 
to get the ZX0 1 sold through 
some 1 71 ,000 retails outlets 
in the States. Very shortly, 
m the lucky Americans will be able 
ruler to buy ZX0 1 s from the same 

ie ZX S 1 shops which sell jewellery „ 
ire by perfume and Timex watches, 
name Uncle Clive will get a 

is royalty on all sales under the 

new contract, which covers 
7X on current sod future Sinclair 

personal computer products, 
end Timex’s own development 
" of Sinclair computer 
— ‘ technology 

ft also includes the use of 
Uncle C's version of SASIC, 
although the pound sign on 
the ZX keyboard has raised a 
lew eyebrows in the States. 
Apparently the Yanks were 
wondering what in hell this 
squiggly little symbol meant. 
The best guess that it was a 
new form of mathematical 
symbol which the British 
understood, but which hadn't 
yet been taught in progressive 
American schools. 

Sinclair Research told ZX 
COMPUTING thal Timex's 
marketing expertise meant 
that the ZX0I would make 
[much greater mroads into the 
US market than has been the 
case m the past. And, with a 
the high ■lech background — 

ne id yang mg from cameras to 

iters to scgvoscopes - Timex reckon 
*le$ Our ihev ll quickly become a viable 
ictical enf^om pernor in the personal 
Computer field. 



For the time being, 
Sinclair’s Boston based US 
subsidiary will continue to sell 
the '8 1 by mail order until 
Timex's own sales reach 
agreed levels. The Boston 
group will then concentrate on 
selling the new flat -screen 
telly. This is expected to be 
available just before 
Christmas. 



users' 

clubs 

A network of users’ clubs for 
the ZX8 1 has sprung up in the 
UK. The largest group, the 
National ZX80 and ZX8 1 
Users' Club, produces a 
monthly magazine Interface, 
acts as an 'umbrella' club to 
publicise local groups, and 
assists in the presentation of 
the ZX Microfairs. The 
national club is at 44 46 Earls 
Court Road, London, W8 6EJ, 
and you can get a sample 
issue of Interface, along with 
details of the club, by sending 
C 1 .00 to the Earls Court Road 
address. 

■ The North London Hobby 
Computer Club has a 
ZX6D/8 1 users' group 
meeting each Monday night 
from 6 9 p.m. It is held at the 
North London Polytechnic, 
Holloway Road, London, N7 
I diagonally opposite Holloway 
Road tube station). 

Most local computer clubs 
have a large percentage of 
2X8 1 owners, so you are sure 
to meet fellow enthusiasts if 
you get m touch with your 
local club. If you'd like to start 
a local club, write to the 
National ZXSOand ZX81 
Users' Club so they can 
publicise your address. It will 
also be listed in future issues 
of ZX Computing. 

Local clubs that we know 
about include: 



The ZX Microteirs, organised 
by Mike Johnston, are going 
from strength to strength. 

The first one, last 
September, attracted about 
4000 restless ZX8 1 owners, 
who surged seven deep 
around exhibitors' stands in 
one half of one hall at the 
Central Westminster Hall. The 
three-hour queue — in the rain 

infuriated many would-be 
attenders, so Mike decided to 
double the space for the 
second show, held at the end 
of January. 

He needed to. The Atew 
Scientist, commenting on the 
second show, said that in 
terms of crowd concentration, 
the show gave the Royal 
Wedding a fun for its money. 
Some 1 2,000 people came 
the second time, again there 
was a three-hour queue, and 
again the crowds were seven 
or so deep around the elands, 
even though there was double 



the floor space, and the show 
was open for three hours 
longer than the first one had 
been. 

For the third show on 
Friday, April 30 and Saturday, 
May 1 , Mike is determined to 
avoid the queues, end make 
sure all those attending have a 
good time. 

The main attractions at the 
second show — add-on 
hardware bits to get ZXB1 a to 
smg and dance, to draw real 
SPACE INVADERS and user 
defined graphics — will be out 
in force at the third show, as 
well as part of the rapidly 
expanding output of books, 
software and selection of 
books and software 

Based on the catalogue of 
the second show, it seems 
that a new ZX-based company 
has evolved every day and e 
half since the launch of the 
little wonder. 



users crowd it out 



• EZUG (Educational 
ZX8Q/81 Users' Group), Eric 
Oeeson. Highgate School, 
Birmingham 1 2. Send a large, 
stamped, addressed envelope 
for details. EZUG also caters 
for the BBC Microcomputer. 

• Roger Py an, 23 Arundel 
□rive, Orpington, Kent I66i 
20281. 

• Austin Knott, 269 
Telegraph Road. DEal. CT 1 4 
9EJ 

• Christoph Moeller. Gross 
Kurfurstenstrasse 4 1 a. 4800 
Bielefeld 1 . Germany. 

• Danmarks Nationals ZX 80 
ogZXBl Club, Skovmosvej 6, 
4200 Slageise Ok Denmark 

• Steve Brumby. 38 Eastfield 
Road, Messing ham, 
Scunthorpe, 5th, Humberside 

• Ken Knight, 22 Mount 
Street, Aylesbury, Bucks. 

HP 20 2SE [0296 51811 

• David Btagden, PQ Box 
IBS. Kingston upon Thames, 
Surrey, KT2 5YO 

• Anthony Quinn, 
Heckenrosanweg 6. 3 1 70 
Gif horn, W, Germany. 

• Conrad Roe. 25 Cherry 
Tree Avenue, Walsall, WS5 
4LH. 

• lan Watt, 1 07 Greenwood 
Road. Clarkeston, Glasgow 

• J. Palmer, 56 Meadowbeld 
Drive, Edinburgh 1031-661 
3181), 

• Leeds Microcomputer 
Users Group, Meets 
fortnightly on Thurs eve in 
Leeds, new members 
welcome Contact: Paul 
O’Higgins, 20 Brudenell Ml, 
Leeds 6, tel: 10532) 742347 
after 6 

• Brunei Computer Club: 
meets alternate Mondays 
1 900-2200 hr* at St 

Werburgh s Community 
Centre. Contact: Mr R 
Sampson, 4 The Coots, 

Stock wood 

• Wade Computer Club: 
meets alternate Mondays 

1 900-22,30 at Wood springs 
Inn Function Rooms, Contact: 
S Rabone. 1 0 Castle Rd, 
Worle, West on -Super Mare, 
Avon, tel: 0934 513066 

• P Compton, 29 North 
Marine Road, Scarborough, 
Nth Yorks, Y012 7EY. 

• Jonathan Meyer, Vanspaen 
Street 22, 6524 H.N 
Nymegan, Holland 

• Royston H Wallis, 22 
Mallard Crescent, Pagharn, 
Bognor Regis, West Sussex. 
P02 1 4UU. 

• Raymond Betx, Che mm du 
Moulin 38* 1328 Qhain, 
Belgium. 
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Stephen Adams takes a peek and 
a poke inside this system which 
is based on a single input/ 
output port and intended for a 
wide range of educational and 
control applications, it can be 
used — with the other packs 
available to plug into the port — 
to monitor heat, light and 
voltage, as well as activating 
alarms and motors, and making 

sounds. 



The Basic 'P' Pack 



This is 4K of dynamic RAM {2 x 
6116s) to add to the basic 1 K 
provided with the machine. 
This gives a total of SK, the 
maximum amount of memory 
allowed by the system, it also 
provides separate input and 
output ports at the back of the 
P' pack which are memory 
mapped. Because the port is 
memory mapped, it can be 
PCEXad and POKEd to get infor- 
mat ion to and from the com- 
puter, It makes no difference if 
the computer is a ZXBO or s 
2X8 1 and it will work with a 4K 
or flK ROM. It is not possible to 
connect anything else to the 
computer without using a 
motherboard as the only other 
connectors on the 'P' pack are 
0-1 mole* pins for the port. 
These pins are about % inch 
long and there are 1 0 for input 
and 1 0 for output , The pins era 
connected to the eight data 
lines end also provide + 5 and 0 
vohs. They can only drive one 
TTL gate from each output pin. 

The ports address is any 
where from 21504 to 22527 
os the Single port replaces 1 K of 
RAM, Tha plug connections 
used for the port are readily 
available from other sources 
than OCP. 

The port can be demon- 
strated by the use of switches 



and LEOs A suitable circuit 
diagram is included m the leaflet 
that comes with the port. It is 
very easy to use and comes in a 
robust black plastic box 3 Vi x 
3’j* x 1 inches Demonstra- 
tion programs are given, and 
with the accompanying infor- 
mation any user should find it 
easy. 

This is e basic budding block 
for DCP's control system and 
although it provides only 5K of 
memory, this should be more 
than enough to control most 



Fig, 1 



RESISTOR X 



KNOWN RESISTOR 



devices. The port connectors 
on the back are designed to be 
used by two other packs 'A' 
and C‘ to provide extra 
facilities, but only one pack can 
be used at a time 



The ’A' Pack 



The A' stands for analogue and 
the pack provides an interface 
between the digital world of the 
computer and the real world we 
live in. 

The A' pack requires a P‘ 



pack or another port to work u 
it cannot plug directly into tN 
expansion port of the corn! 
puter. ft is in a tough black bo* 
like the ‘P 1 pack, but with them 
put and output sockets 2 mm 
wander sockets These wander 
sockets are the same as used 
on some multimeters, They 
also take the connection plugi 
used by schools and colleges to 
connect up Science expert 
rnents. 

The 'A' pack is used for 
measuring a voltage between 0 



Output from port set to 2.5 vofts. 






Hardware 






and 2 5 volts. This will produce 
a number between 0 and 256 
on PEEKing at the INPUT from 
the port. There are + 5 volts 
and 0 volts connections from 
the pack, so these can be used 
to create the voltage required. 
These should be used with care 
as they may cause the crash of 
the computer if too much cur- 
rent is taken. 

The output of the Digital to 
Analogue converter will con- 
vert the number between 0 end 
258 into a voltage between 0 
and 2 55 volts. This can be ad 
usted within the port, if it is not 
correct, and a complete circuit 
diagram is given. The accuracy 
is *5% on both the analogue 
input and output. 

The resistor could be 
measured using this device by 
connecting them as shown in 
fig. 1 . By knowing the voltage 
across the known resistor and 
the voltage output by the 
analogue port, the resistance 
can be calculated. As the 
-^stance of the unknown 
resistance rises, the measured 
voltage across the known 
resistor wiil fall The computer 
can then be used to work out 
The unknown resistance. 



The 'C' Pack 



’k as 
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T he 'C pack again requires the 
use of a J P' pack or another 
port The 'C‘ pack can plug 
directly onto the connectors at 
da back of the P r , 

The 'C r pack provides eight 
relays which can be controlled 
fry the output of the port. The 
relays are turned on by making 
any of the eight bits Binary 0. 
The outputs from the back are 
by the same 2 mm sockets as 
used on the A' pack. The out- 
puts consist of eight single con- 
tact switches, which connect 
io a common wire. They are not 
connected to the computer at 
all The contacts are normally 
closed and can carry 1 2 volts at 
1 amp maximum. Therefore 
*nen the computer is switched 
on and the output from the port 
a 255. all the switches are 
: osed- I would have thought 
this would be a disadvantage in 
a controlled situation, as all the 
daw ices would be turned on 
under no control from the com- 
puter. 

The inputs consist of a sat of 
eight resistors connecting each 
of the input connectors to 0 
volts. This means that when 
PEEKing the port with nothing 
connected the user will see 0. 
There is no buffering between 
these input pins and the input to 
The port, so that the application 

any voltage above + 5 volts 
could not only damage the 'C' 
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Table 1, 



Port 'P' pack 


1 

45 ma. 


'A' pack 


80 ma. 


'C pack 


775 ma. (Max.) 



pack, but also burn out the 'P' 
pack as well. 

These devices are intended for 
use in educational or control 
purposes. Games could be 
another possible use, but the 
price of these pecks might pul 
that out of bounds The limit of 
only 5K of RAM and only one 
port might prove restrictive in 
use, but up to 128 different 
1 bit devices can be controlled. 

The boxes are robust and 
could be used in schools with- 
out needing a set of expensive 
plugs and sockets. 1 have 
doubts, however, over the in- 
puts to the 'C' pack, if any 
voltage over + 5 volts is used, 
some form of protection will be 
required to Stop the port blow- 
ing up. 

The documentation that 
comes with the port is very 
clear and simple to understand. 
The leaflet included with each 
peck details its uses and gives a 
program to demonstrate its 
capabilities. The current drawn 
by these packs is shown in table 
1, DCP packs cost £37 95 for 
the price of the 'P' pack, 
£29.95 for the A' peck and 
£19.95 for the C pack. Both 
’A' and C r packs must be used 
with a 'P' pack or other ports. 



Solving Equations 



This clever routine, written by 
Jeremy Ruston, uses Newton's 
method for solving equations. 
Enter the equation you want 
solved for X when prompted by 
tine 1 0, then - in reply to the 
prompt from line 40 — enter a 
starting position for the ZX81 
to work from. This should be 



either en answer somewhere 
near what you believe the cor- 
rect answer to be. or — if there 
is more than one correct 
answer — a number near the 
answer you are seeking. Then 
press NEWLINE and sit beck 
and watch the fun as the com- 
puter verges towards the 
answer. 

To try it out, enter X'X- 5 
(to find the square roof of five) 
or X* ‘3- 27.6 to find the 
cube root of 27.6. 



-■ ROM NEWTONS METHOD F OR 

501 U IMG EO OPTIONS 
€ REM BV UEPEHV FiLfSTON 

10 PRINT "ENTER P FUNCTION 

£0 INPUT F S 

30 PRINT F* 

A‘3 PRINT “ENTER R 5TRRT TNG POI 
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FU 

6.0 

70 

fc # 

80 

90 
100 
110 
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130 
110 
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INPUT 

PRINT 

PRINT 



INPUT MAXIMUM ERROR 



INPUT ERR 
PRINT ERR 
PRINT AT 10 
LET '<=3 
IF PBS t URL 



, 10, S 

iFS' > < ERR THEN 



LET T =\>RL (F|.i 

LET *=>,+0.00001 

LET 0= (UAL (F$.» -T.t>e.6O0Sl 

LET S sS-TVB 

GOTO 100 






1 6K Games 




Hypno 



Tim Johns from 
Birmingham has 

JX22 u £* d a routine 
which shows off the 

graphics capability of 

the ZX 81 to good 
effect, creating a 
changing 
square pattern on the 

TV screen. 



This program, instead of usir 
obvioAis technique £ 
™ list? of POKI 

putting the code values of ih 
characters directly into th 
display file, the start of which i 
identified in line 10 6y dom 
this you get a 24 k 24 display 
whereas using PRINT restrict 
yog to 22 lines 

The 'style' of each frame 0 
the pattern is established ir 
hnes 40 and SO, pfus 70 anc 
SO, which set the probability o< 
the characters chosen being 
Changed within each frame 
and hence the 'uniformity' or 
variety' of pattern of the 
frame, and also the probably 
0 the characters being aligned 
m or out of phase 



ft 



T 






16 K Games 



"It *= p£EI ' 

”1 ?g? u o.«SS 

IS tlr =«g"? 0 
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100 £22 t T x + x +3 3 J 
U| POKE 1*X*I*3»* 

ill roR T i*s 7,M,N 
*® a PDkI x+I*3 3 ' B 

I ill NEXT I, t . N TO 

I ill POKE r.K^S- 



tRND*B) * 
(OND * 8 ' + 





extmo 



PORTABLE POWER? 

After years of writing books on computers 
and awarding his famous White Elephants' 
to the industry, Adam Osborne finally took 
the ultimate step and produced the 
Osborne I. Despite the fact it is portable, 
well almost, and fairly reasonably priced 
as hardware goes, the main attraction seems 
to be the fact that you get several hundred 
pounds' worth of software thrown in for free 
Having humped the system up hill and 
down dale and generally put it through its 
paces, our reviewer will hopefully have 
recovered sufficiently to put pen to paper 
and report on his findings. 

SIMULATING FORTH 

The interesl sparked off by our recent senes 
on FORTH has been so great that even we 
were taken by surprise As a result, next 
month we 11 be publishing a rather novel 
BASIC simulator for FORTH operations so 
those ol you who would like to try out the 
language — without actually having to buy 
a version of it for your system — can have a 
go It certamly won t break any speed 
records, m fact it is extremely slow, but it 
does allow you to get to grips with Reverse 
Polish Notation. 
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PROGRAMMERS' TWO- 
STEP 

OK so you've learnt to program in BASIC 
Now. perhaps, you’d hke to have a go at 
assembly but you're put off by the fact that 
you can't alter your programs with the same 
ease as you can m BASIC Well, what you 
need is our two-pass assembler which lets 
you write and modify the assembly code first 
and then turn it into machine code without 
destroying your original 

.So, if you'd like a professional software 
tool to help you with your assembly 
language programming, don't miss out on 
our next issue! 

ARE YOU SECURE? 

Or, to be more precise, are your programs? 
In our next issue we'll be taking a look at a 
rather clever method of program protection 
which actually allows your pregrams to be 
copied but then won't let them run on any 
other system frustrating in the extreme! 
We will also be publishing an extremely 
ingenious Voting Loader which guarantees 
perfect loading from cassettes at almost any 
speed So, for your own peace of mind and 
the security of your programs and data, 
make sure you secure a copy of our June 
issue. 
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Review 



Keyboard Review 



Crofton's Adaptakit <s housed 
ni neat, matt-black metal box, 
around 1 2 inches by six, which 
holds the ZX8 1 There are &4 
Keys on top which duplicate all 
the ZX61 keys Additional keys 
are provided tor many func- 
tions such as GRAPHICS, 
COPY, right end left cursor and 
EDIT, as well as two shift keys 
and a BREAK, SPACE bar at the 
bottom of the keyboard. 

The keyboard is not com- 
pletely satisfactory to use, 
because the fear of the keys is 
poor, they tend to rattle and 
bounce somewhat, end the 
box-top is not raked, so you are 
working on a flat surface. 
Despite these minor criticisms, 
the keyboard makes working 
with the ZX81 a much more 
pleasant occupation than it is 
when working Sinclair’s stan- 
dard membrane keypad. Once 
you get used to the new posi- 
tions of some of the keys, end 
you become familiar with the 
double SHIFT keys and the 
separate function keys, you'll 
ind you'll be working much 
more quickly than in the past 

The computer is bolted into 
□lace within the case, produc 
mg a solid package which does 
not slide around the desk There 
•s a video amplifier onboard. 



with the review model, but it 
appears a very useful addition! 
which is attached to the 
keyboard case by two sell 
tapping screws to prevent the 
7X81 PCB or edge connector 
becoming strained. This plate 
should minimise memory 
failure. 

All in all this is a nice 
package, and one which turns 
your ZX31 into a 'real com 
puter' — or at least makes it 
look like one. The keyboard 
could be, as I suggested, bet 
ter, but in its present form it is 
an enormous improvement 
over Sinclair's one The extra 
keys are very useful and make 
game responses much quicker 
than on the standard keyboard 
At £42 90 (including VAT and 
p & pJ this is a worthwhile pur 
chase if you intend to make 
heavy use of your ZX81 and 
have access to a video monitor 
A kit version is available for 
£37.15. If you don't want the 
hassle of fitting the whole lot 
together, you can send them an 
extra £6.62 plus a complete 
cased ZX81, end they'll send 
you an Adaptakit with a ZX8 1 
already wired in, 

Croft on Electronics Ltd , 35 
Grosvenor Road. Twickenham, 
Middx (01 881 1 9231. 



The touch-sensitive keyboard is 
one of the main sources of 
criticism of the ZX81. is an 
external keyboard the answer? 
Tim Hartnell investigates 
crofton's solution to the 
problem. 



which provides an output at a 
level suitable to interface with 
almost any standard video 
monitor. 

A nice touch is the LED in- 
dicator to show power on. It is 
unfortunate that a separate, 
and more robust, power supply 
was not provided onboard, as 
this would ba likely to be of 
more general value, I would 
suggest, than the video output. 
You still have to use the Sinclair 
power supply and leads, which 
plug into the ZX81 through 
holes in the Adaptakit s left 
hand side. 

The video amplifier circuitry 
brings the video signal level up 
to a standard 1 V peak-to-peak 
composite This enables the 
output to be fed directly to a 
video monitor rather than via 
the internal modulator to a stan- 



dard domestic television 
receiver. 

The keyboard, is fully 
assembled when you get it. but 
the sticky backed key labels 
have not been attached, so you 
can fallow the suggested 
layout, or modify it to your own 
requirements. The ZX81 PCB 
must be removed from its case, 
and the existing keyboard rib 
bon cables disconnected from 
their connectors. The PCB is 
then bolted onto the Croft on 
keyboard PCS. Short lengths of 
ribbon cable then connect the 
two PCBs Once you've install- 
ed your ZX81 into the key- 
board, your memory pack and 
printer may be plugged into the 
main board via a slot in the back 
of the keyboard case. A RAM 
support plate is also supplied 
(although one was not provided 
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Hardware support 



Quicksiiva — 

The man behind it 

In August 1 980. Nick Lambert 
wanted additional money for 
his ZXBO. Sinclair’s 3K pack 
was too expensive so Nick 
decided to build his own This 
was the beginning of 
Quicksiiva. a company which 
now has four full-time 
employees, and which has led 
the way in providing Im- 
aginative hardware modifica- 
tions for the ZX8 1 . 

Nick was an electronics en- 
thusiast mainly interested in 
electronic music, when he 
bought his ZX80 — the only 
computer he could afford. 

"i reused quickly that the 
memory as supplied on the 
ZX80 was very limited, and be- 
ing unwilling to endure any 
more Sinclair delivery delays, 
and because the price was high , 

I decided to make my own 3K 
pack", Nick recalled. 

"It took a couple of weeks to 
produce the first prototype, and 
l then decided that as I was 
building one for myself — end 
there didn't seem to be any 
others on the market at the lime 
— I should make it a real project 
and produce the memory pecks 
as a business." 

Nick had had some ex- 
perience with RGBs, and with 
getting production lines mov- 
ing. His first advertisement for 
the 3K pack appeared in the 
users’ club magazine Interface, 
and Quicksiiva was underway. 
Nick swapped a memory pack 
to pay for that first ad, and sold 
around 50 of the initial design. 

' 'I was charging around f 40 
at first - Clive’s 3K pack was 
£64 at that stage but aftar 
Clive released his 16K for 
£49 95 l gradually dropped the 
price It is now £ 1 5, Overall I 
guess I’ve sold around 400 3K 
packs." 

The electronic organ 
business was fairly quiet, and 
Nick began to see the possibili- 
ties of making computer peri- 
pherals as a business. 

"Although my memory pack 
business was OK, and it sup- 
plemented my income nicely. It 
was not something I could do 
full time at that stage", said 
Nick. "Nevertheless. I was en- 
joying it. I realised then that 
working for myself in this way 
was the only way I would be 
happy. 

"t was doing some contract 
testing work on Winchester 
discs when the ZX8 1 came 
out i d always thought of 
myself as 'testing the water' by 
selling the 3K packs, and that 
had gone OK, so I thought I 
should expand my line and get a 

7s 



Quicksiiva 

Tim Hartnell interviews Nick Lambert, 
who started out building electronic 
classical organs for a living, and now 
runs his own company stretching ZX81 
hardware beyond Sinclair’s 
specifications. 



few more products together to 
go with the ZX8 1 

One of Nick's secret vices is 
arcade games. 

"I thought a good moving 
graphics game would go well, 
and decided to do Defender, 
because it was my favourite. At 
about the same time, I came up 
with a sound board for the 
ZX8 1 , It had been in the beck of 
my mind for quite a while,” 

Nick soon discovered that 
between admiring a game in an 
arcade, and producing a version 
for a somewhat limited home 
computer lies a vast gulf, filled 
with blood, sweat and tears. 

' Defender took three 
months to write. I did most of it 
myself. By the end I was getting 
pretty sick of it, and needed 
considerable moral support to 
get the thing completed. Three 
months it took, before I finally 
got it tunning properly " 

But the trouble was worth it 
"I reckon we've sold four or 
five thousand", said Nick. 

"Most of our subsequent soft 
ware products have been based 
on arcade games. After Defen- 
der we produced the program- 
mable character generator 
board. It came out just before 
the South Bank Sinclair Show. 

It has gone well, just about 
anybody seems to buy it. 

"Schools, in particular, have 
shown great interest in the 
character generator", said 
Nick- "There are many educa- 
tional applications, such as 
drawing equations, where the 
character generator goes down 
well." 

High Resolution 

But while 'just about any- 
body' appeared to find a use for 
the Character generator. Nick 
noticed a difference with the 
next product his company 
developed, a high resolution 
board, 
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“The hi res board seems to 
go 10 a noticeably different Kind 
of 'clientele'. These seem to be 
people who know more about 
computing, and have been 
waiting for someone to produce 
a hi res board " Even though 
the high resolution board costs 
ES5, more than the computer, 
Nick believes n has sold well 
because it and the computer 
can perform better than many 
computers costing much more 
then the combined price of the 
board and ZXB1, “Compared 
with other machines which pro- 
vide the seme feciilty, it is about 
a third of the price", he said 

Quick silva's latest project is 
ns most exciting one a ZX 
colour board . 

"We'll definitely have one 
soon", said Nick "We're going 
for eight colours. It is still in the 
design stage (early March) but 
we're well on the way to having 
a working prototype. 

“We hope to have one work • 
ing at the next Microfair. It will 
pro ba bly h a ve t w o k inds of con - 
trot. In one, you'll be able to 
specify a particular colour for 
each position on the screen. In 
the other, we're going to have a 
character code mode to specify 
a particular colour map. h will 
be controlled by simple POKEs, 
The character code map idea is 
a good one as it gives you the 
same facility as you get with 
the characters board- You can 
use it with existing programs " 

The Quicksilva idea is to 
allow computer users to load 
rhe colour and/or the character 
generator software, and then 
load in any game the user 
already has to take advantage 
Of the programmable charac- 
ters and the colour. 

The company which started 
off with an ad swapped for its 
first product now is four people 
working full time, Nick's 
sidekick is John Hollis, who has 
done most of the design work. 

He's done everything ex- 
cept the characters demo soft- 
ware since the I woof us started 
up with Defender and the sound 
board", said Nick. "As well as 
that we have Mark Eyles, the 
production manager, Chris Lon- 
don who is a permanent 'PCS 
production engineer' - or at 
least that's what he calls 
himself along with Ellen the 
post person, and Steiner Lund 
who does the zappy artwork for 
the cassette covers.” 

And now what's around the 
corner for Quicksilva? The col- 
our board seems certain to be a 
winner, Quicksilva has also 
recently developed an interface 
to allow the Acorn Atom to run 
a ZX printer, and they're work- 
ing on one tor the VIC 20. 



If you want to get an idea of 
just how good the 2X81 can 
bo, take a good look at tha pro 
ducts which have come from 
Nick Lambert's fertile mind. 

Quicksilva — 

The products 

The High 
Resolution 
Graphics Board 

The hi res board comes with its 
own test program in ROM 



which you trigger with a simple 
USR command. A test pattern 
is drawn and the message Q5 
HI RES TEST ALL OK" ap 
pears. The hi res board s 
display is on a 286 try 192 
matrix. Any particular point 
may be white or black, and can 
be referenced by its X and Y co- 
ordinates. 

The effects generated by the 
board are fantastic. We had 
some samples running in the ZX 
Computing offices when Nick 
brought the stuff m to show us, 
and my office became very 



crowded as more and more 
people came in to see the 
marvellous board do its tricks. 

The board is simple to use. 
You cal) it with a USR com- 
mand, and the board follows in- 
structions stored in English in a 
REM statement For example, 
REM BLACK CLEAR MOVE A A 
DRAW 6 B, when A is zero and 
B is 100, will clear to a white 
area, and a line will be drawn in 
black from the top left hand cor 
ner iO.O) to somewhere near 
the middle 1 1 00, 1 00) 

The graphics commands, 
and what they do. are: 

SLACK sets the pen colour to 
black 

WHITE sets the pen colour to 
white. 

CLEAR clears the whole 
hi res display to the opposite of 
the pen colour. 

MOVE X Y This moves the 
current co-ordinates (the hi res 
cursor I to X Y but does not 
draw anything. 

PLOT X Y This plots a single 
point in the current pen colour 
at the X Y co-ordinate specified 
DRAW X ¥ This command 
draws a line in the current pen 
colour from the current co- 
ordinate to the new co ordinate 
specified by X Y 
BOX X Y This commend, 
which is found on few micros, 
draws a rectangle from the cur 
rent co ordinate to the new co- 
ordinate IX Y) which sets the 
position of the opposite corner 
of the box, 

UP, DOWN. LEFT. RIGHT 

These four commands move 
the whole hi res screen by one 
pixel in the direction specified. 
Anything moved off the screen 
will be lost. 

SCROLL — Scrolls the lower 24 
fines 13 x 8) by eight lines up- 
wards one at a time, and sets 
the current print position to the 
start of the bottom line. This 
provides a three character line 
text window at the bottom of 
the display for prompts and 
messages 

COPY This command, 
believe it or not, copies the 
whole hi -res screen to the ZX 
printer. 

To make this simple system 
even simpler to use. alt of the 
graphics commands can be ab- 
breviated to the first two letters 
SO MOVE X Y DRAW A B 
SCROLL comes Out as MO X Y 
DR A BSC 

The Software 

OS Defender occupies around 
3K of machine code, and uses a 
34 line display file which ex- 
tends from the top to the bot- 
tom of the television screen. Up 
to 84 fast moving characters 
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are on screen a! a lime. 
Although this is not the best 
looking Defender for the ZX81 
on the market, it plays 
remarkably well, and is greatly 
enhanced when the sound 
board is connected. 

QS Asteroids, which needs 
a ZX81 or New ROM ZX80 
with the SLOW modification, is 
a pretty good version of the ar- 
cade game, despite the Odd- 
looking asteroids. Quicksilva 
had ‘intelligent’ asteroids 
which honied in on your ship in 
an early version but discovered 
that such a game was impossi- 
ble to defeat, so the program 
you'll get now is a faithful copy 
of the arcade game, 

OS Invaders is the biggest of 
Quicksilve s games, with a full 
7K of machine code (plus a little 
BASIC). There are seven rows 
of 13 invaders. To see this pro- 
gram running with user- 
programmed invaders on the 
Character board, with sound, is 
to imagine you're watching a 
proper arcade machine in ac- 
tion, despite the tack of colour. 
A number of manufacturers 
have produced invader pro- 
grams. This one, without the 
sound and user -programmed 
characters, is pretty much par 
for the course, 

The Sound Board 

The sound chip used in the 
board has 1 5 internal registers, 
each of which control a dif- 
ferent section of the sound 
generation. Registers O and 1 
are for controlling the tone and 
pitch of sound channel A, 
registers 2 and 3 control chan 
noi B and 4 and 5 the channel C 
tone source Register 6 tunes 
the noise generator and register 
7 is used to switch the various 
sound sources, controls the 
switching of the tone gener- 
ators, the switching of the two 
Oorts to input or output. 
Registers 8, 9 and 10 control 
the volume of each channel, 1 1 
and 1 2 set the length of one 
envelope cycle and register 1 3 
controls the envelope shape 
and pattern. A number of sam- 
ple routines have been provided 
by Quicksilva showing how 
flexible and useful the sound 
board can be Music, explo- 
sions, trams and phasers can all 
enliven programs. 

Character 

Generator 

This ts a single circuit board 
which plugs directly into the QS 
Motherboard, or via the QS 
connector directly into the 
computer. There are 128 fully 
programmable characters, and 

k_- 



the board can be used with ex- 
isting software. A lower-case 
alphabet is provided as part of 
the character generator demon 
st ration , 

The QS Motherboard 

Some kind of motherboard is re- 
quired if you want to hook more 



then just The printer and a RAM 
pack onto the ZX81. The QS 
Motherboard at £ 1 2 represents 
a very cheap and useful addi 
tion to your system. The 
motherboard is fitted with its 
own 5 V regulator to drive all 
external boards There ore two 
expansion sockets on the 
motherboard. 



Quicksilva are at 95 Upper 
Brownhiil Road, Maybush, 
Southampton, Hants. 



Part of the impressive range 
of hardware support provided 
by Nick Lambert's company, 
Quicksilva. 
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Make 
the 
most 

of IK 



Chopper squad 

R Moiiand and M Fiobishor of 
Chaifont St Giles sent us (his 
great little program for a IK 
2X61. You are in charge of a 
cleverly -drawn helicopter. The 
"W and *'l” keys move your 
chopper up and down, while 
The JJ F" key fires. 

Your helicopter flies in from 
the left of the screen, buffeted 
by random crosswinds, and air 
pockets. You use the "6” and 
“7" to keep your croft in flight, 
and from time to time, press 
"F” to obliterate an asterisk or 
two underneath you. Due to 
■ack of space, the program is 
not perfect, as the helicopter 
from time to time leaves an 
<mage' of itself behind if it 
ands on the base, then takes 
off again. You may well want to 
work on this problem. The 
variable S is your score. 
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1 10 
1 20 




[ . m ’ 


130 


to 


LET X = 1 


140 

30 

150 

150 


20 


LET H = 10 


170 


30 


LET S=X-X 


180 


40 


LET B=X 


190 


SO 


FOR R=5 TO 25 


200 


58 


PRINT RT 15, R; Jft 


210 


70 


PRINT RT Hyfl, "4" 


228 


30 


NEXT R 


238 


90 


LET R«X-X 


248 



180 



LET 

r~l 



H =H * t INK EV % - " 6 " > ~ f INK E 



250 

261 ? 



IF INK£V$*"F J * THEN GOTO 2 . 
PRINT RT H-X.B. - I- 
PRINT fit H, 8 , ”• W - 
IF H >~14 OR H <5 THEN GOTO 

PRINT RT 
PRINT RT H,E, " 

IF B -25 THEN LET 6 =X 
IF RND >.6 THEN LET H*H+X 
LET B =BfX 
L FT R —R + Y 

IF R>78 THEN GOTO 2&0 
GOTO 108 

PRINT RT 14,©," M 
LET 5=5 + X 
GOTO 10* 

PRINT S 
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ZX 80/1 

FULL SIZE KEYBOARDS 
WITH REPEAT KEY 



comes fully assembled, tested 
and guaranteed 



Fully cased keyboard £37.95 
Uncased keyboard £27.95 
Keyboard case £10.95 



WHY WAIT TO PAY MORE 



Fast delivery: 

Our keyboard is highly professional using executing type buttons as found on top quality 
computers (IN FACT THEY ARE THE SAME AS USED BY THE SECOND LARGEST 
COMPUTER COMPANY MSI THE WQRLDI It also has a repeat key, which is unique to ZX 
keyboards. This facility allows you to enter characters at a far greater rate than is possible using 
a conventional keyboard. Therefore this makes it ideal for curser control, rubbing out etc. 

It comes complete with ns own luxury case, (but for those of you with a tight budget this can 
be purchased separately at a later date). The key tops are finger shape moulded and are in a 
pleasant tone of grey with the repeat key in red. Of course all the characters associated with the 
ZX keyboard are printed in two colours on the keytops as per your ZX80. 1 

A 

The case is moulded in sturdy black plastic and has been designed to complement your ZX81. 
The KAYDE PROFESSIONAL KEYBOARD comes at a realistic price and is second to none 



All products inc. VAT are fully built and tested and come complete 
with money back guarantee. 



I 

f 




Systems 




80/1 








RAMPACK 

MASSIVE ADD 
ON MEMORY 

FULLY CASED 

comes fully assembled, tested 
and guaranteed 

The 16K Rampack plugs straight into the user port at the rear of your computer And of course 
as in all our products the Rampack is fully enclosed in a matt black slimline plastic case 

This means you can handle it with complete safety and you do not have to stare at ugly 
components as in other makes of 16K The Rampack NEEDS NO EXTRA POWER and will 

operate quite happily on your Sinclair power supply 

Don’t forget you can always order on the telephone with your credit card. 

6 days a week for a same day service. 

WHY WAIT TO PAY MORE 

Fast delivery: 







— — i 

PLEASE SEND ME RAM PACK/S CttMeach! 

PLEASE SEND ME CASIO KEYBOARD $ £37B§**etil 

PLEASE SEND ME UNCASED KEYBOARD S£27 96 «*ch 
PLEASESENDME. KEYBOARD CASE 3 nDS6**en 



Post to:- 
Dept ZXC1 

KAYDE ELECTRONIC 
SYSTEMS 

48/49 Exmouth Road, 

Great Yarmouth, 

Norfolk NR30 3DP 
Tel: 0493 57867 

All products inc, VAT are fully built and tested and come complete 
with money back guarantee 



I enclose £. 

NAME 

ADDRESS 



Please add Cl 50 PfrP end make cheque* payable to 
Kayds Electronic Syitema. 





tfOTO 9000 



1 THEN 



l THEN LET A (2) 



23 IF A(Z) * if THEN LET A (Z ) - 128 

24 IF A (Z) * 1 THEN LET A(Z) - 189 

25 IF A (2) - 2 THEN LET AfZ) - 186 



NEXT Z 



ABCDEFGH 



1' ",-CHRg(A( 40}) 



CHRg 



CHRg 



" ;CHRg (A f 36} f t 
iCHRS (At 34) ) i " 



42 PRINT 



cubs r 



DRAUGHTS 



M t CHRg (A ( 31 )} i 
CHRg (A (2 9f t i 
CHRg (A (28}) /"8 



This is a full game of draughts for the 4K ZX 80 A complete 
board is shown. You are at the bottom of the screen playing up, 
and the ZX8Q is playing down. You enter each move as a 
LETTER NUMBER, then NEWLINE, of the square you're 
moving from, then LETTER NUMBER, then NEWLINE, of the 
square you're moving to. You’ll understand this easily once you 
see the display. You II find the ZX80 plays Dike a reasonable 
beginner. Once you've played with it for a while, you might 
enjoy trying to improve its standard of play. 

Although the computer has no strategy as such (other than 
look for a capture, and if it can't make one, look for a legal 
move) you'ft find it pfays as though it had a real method of 
looking ahead at the game and where it is developing. Kings 
are made automatically. 



48" iCHRg(A(27) } i 
* iCRRgfA (25) ) f* 



:CHRg 



44 PRINT 



CHRg 



58 "}CHRg (A (22}} t " "CHRg 
m i€HRg(A(20} ) t* " iCHRg 



PRINT 



68" i CHRg (A (18} } s 
"i CHRg (A ( 16) } r" 



jCMRg 



46 PRINT 



; CHRg 



47 PRINT 7g " iCHRgfAil 3}) 
(A (12))}* * iCHRg(A(ll) } }“ 
(A(10) 

48 PRINT 88" }CHRg (A (9) ) / 

m 

(A (8));* " iCHRg(A(7) } }" ” 



iCNRg 



;CHRg 



CHRg 



CHRg (A (6)): 



#488888* 



49 PRINT "HUMAN 
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* "G4 

= "05 

- ”HS 

* H C6 
« ” £76 

- -07 



$8 


IF 


SI - 


12 


then PRINT 


m I MIN" 


59 


IF 


SM - 


12 


THEN PRINT 


"row 


WIN" 


60 


IF 


SM • 


12 


OR SI - 12 


THEN 


STOP 



ZX80 Games 



IF A(Z) - JS0 L£T A(Z) - - 2 

ir A(Zf » i so twfw lft Afz; » - i 

IF 4 (Z) - 125 7/fFtf Z.FT A (Z) - 0 

IF A (Z) -189 THEN LET AfZ) - 1 

IF A {Z } -166 THEN LET A(Z ) - 2 

US 

next z 








IF ABS ( C - B) - 10 OB ABS (C -B) 
= 8 THEN PRINT "M ULTI-JVHP?" 

IF ABS (C - B) - JO OR ABS(C - 
8 THEN INPUT U$ 

CLS 

IF Uf > "" THEN GOTO 2 

FOR Z - 6 TO 40 

IF Z < 9 THEN GOTO 2015 

IF A (2 ) < 0 AND (A(Z - 4) - J 

OR A (2 - 4) - 2) AND A(Z - 8 , I 

- 0 THEN GOTO 4090 

IF 1 < Jj THEN GOTO 2015 




IF A(2) < 0 AND (Aft - 5) 
OR A 12 - 5) - 2) AND A (2 - 
* 0 THEN GOTO 4200 
IF Z > 25 THEN GOTO 2020 



- 1 

i o; 



IF A ( Z i - - 2 OR (A (2 + 4) * 1 

OR A (Z + 4) - 2) AND A(Z + 8) - 

0 THEN GOTO 4J00 

IF Aft) = - 2 AND (A (2 + 5) - 1 

OR A(Z * 5) - 2) AND A(t *- 10) 

m 0 THEN GOTO 440Q 
NEXT Z 




RANDOM MOVE INTELLIGENT 
4005 LET KK « 0 
LET U * 0 

LET Z - 6 + RND(3 5) 

LET K m 0 

IF V > 199 THEN LET KK - 
LET V - U * J 
JF A(Z) < a AJVD A fZ - 4) 

THEN LET K • 1 

IF A(Z) < 0 AND A (2 - 5) « 0 

AND K * 0 THEN LET K “ 2 
IF K m 0 AND Z < 28 AND A{2) 
- 2 AND A (Z * 4} - 0 THEN 
LET K - - 1 

IF Z < 10 THEN GOTO 4040 



4007 
4010 
401 2 
401 S 
4016 
4020 



4026 



4029 



40 38 






40 29 











404 5 

40 50 
4051 
4077 

40 7 3 

4077 

4092 

4095 

4100 

4105 



KK * J 



0 



40 35 



IF K ~ 1 AND V < 200 AND A( t 
- 10) - J THEN GOTO 4010 

IF K * 2 AND U < 200 AND Aft - 
* J THEN GOTO 4010 
IF K » 0 AND KK < 350 THEN GOTO 
IF K - 0 THEN LET SM - 17 
IF K - 0 THEN GOTO 2 
LET A (2 - (3 + K))~ A(Z) 

LET Aft) * 0 

GOTO 2 S*vt 

LET A (2 - 8) - A f 21 ■■Jl 

LET A (Z) • 0 
LET A (Z - 4} - 0 

LET SI * SI + 1 



to 





J 0 ; 

4010 



4107 IF t < 24 THEN GOTO 2 
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IF (A (2 - 13} - 1 OR A(Z - 13)~ 
2 ) AND A(Z ~ 18} * O THIN LET 
P • 1 

IF (A(Z - 12} - J OR A{Z -12} 
2} AND Aft - 18} - 0 THEN LET P 



xt p - i the* let Afz - i s; * 

A (2 - 

JF Z 1 8 ] TWEE LET A(Z - 1JJ - 0 
If P = 2 TtfEtf LET AfZ - 16) - 
AfZ - 8) 

IF P = 2 THEN LET A (Z - 12} * 0 






60 IF P > 0 THEN LET A(Z - 8} - 0 

GOTO 2 

LET A(Z - 10J ' A(Z ) 

LET All) - Q 
LET A (2 - 5) - 0 

LET SI * SI * 1 
IF Z < 35 THEN GOTO 2 
IF (A (2 - 15} - I OP A (2 - I5J 
- 2} AND A(t - 20} - 0 THEN LET 
P - 1 

IT/A f z - 1 4; - i OH A/Z - 14/ 

» 2} AND A(Z - 2E/ - 0 THEN 
LET P - 2 

JF P ■ I TffEH LET A/I * 15 } “ 0 



IP P - J TEE* LET A (Z - 
AfZ - 10} 

IF P - 2 TffEtf LET A/Z - 
IT P * 2 THEE LET A (2 - 

- jwz - 10 / 

IT P > 0 THEN LET A(Z - 
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4290 GOTO 2 

4300 LET Aft + 8} » - 2 
4110 LET A/Z + 4} =■ 0 
4 J20 LET A (Z) « 0 
4JJ0 LET SJ " SJ + 2 
4 i 40 IF 2 < 32 AND (A (2 + 3) 



1 OR 



A (2 + 3} = 2) AND A (Z - 3} ~ 0 
THEN LET P = l 

4350 IF Z < 23 AND (AfZ * 14) « I OR 

A(Z + 14) • 2) AND A(t * 16} » 

0 THEN LET P * 2 

4360 IF 2 < 23 AND (A (t * 13} - 1 OR 

AfZ + 13) * 3) AND A( t * 18) - 

0 THEN LET P * J 













ZX80 Ga 


mes 





IF P - J 


THEN 


L£T 


A ( z 




3) » 0 


IF P - 1 


THEN 


LET 


A fZ 


- 


2) - ~ 2 


IF P - 2 


then 


LET 


A f Z 


+ 


14} - 0 


IF P « 2 


THEN 


LET 




* 


16) m - : 


IF P « J 


THEN 


LET 


A (2 


+ 


1 3) - 0 


If* P * J 


THEN 


LET 


A (Z 




IS) “ - < 


IF P > 0 


THEN 


LET 


A(Z 


+ 


ej - o 


GOTO 2 












LET A(Z + 


10) 


m — 


2 




o 


LET A (Z * 


5 / 


» 






»yn CO*' 


LET A(Z ) 
LET SI - 


& d 
SI + 


i 






SO 

FOR 


GOTO 2 
DIM A(45) 
FOR Z » 2 


TO 


45 






OB E 


IF 2 < 6 


TtfFJV 


LET 


A (2) 


Wl- 


IF Z > 5 


ASO 


Z < 


19 THEN LET 


AfZ,l * 1 












IF Z > IS 


A NO 


Z < 


29 


THEN 


LET A(Z) 


= 0 










IF 2 > 27 


AS0 


Z < 


41 


THEN LET 



IF 2 > 40 THEN LET A(Z) - 9 
AfF*T Z 

LET A (14) • 9 

£ET A (2 3} =* 9 

L£T A (32) -= 9 

LET U$ - ** " 

LET P • 0 
LET P$ - *- - “ 

2 a raatpowisi: 

jo isr si « o 

LET S« * O 

FtflWT " DO YOU WANT FIRST MOVE ? 
(Y OR tt )” 

INPUT J$ 

CLS 

IF NOT Jg - *r THEN GOTO 2000 
GOTO 2 
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ZX81 HARDWARE 



40 KEY KEYBOARD, Kit £20.50 Built £25,75 (RE77> 

* Proper typewriter style keys. 

* All legends and graphics in two colours. 

' No soldering required to ZX81 Plugs in, (RAM /'Printer not affected) 

* Complete with all parts, connectors, feet and comprehensive instructions. 

24 LINE IN/OUT PORT. Kit £16.95 Built £18.95 (RE98) 

* Each line either in or out. 

* Controlled by BASIC, 

* Allows printer/RAM to be used without a motherboard. (Motherboard version kit £13.50 
built £14,50) 

3 CHANNEL SOUND/TIMER BOARD, Kit £16.96 Built £18.95 (RE 161 1 

* 3 independent channels. 

* Controlled by BASIC. 

* Full range of notes. 

* Complete instructions with examples provided. 

* Can be used as a sophisticated timer /counter. 

MOTHERBOARD. Kit £15.75 Built £18 50 (RE82) 

* Two connectors on board, 

* Six connector board. TBA. 

CONNECTORS ft PLUGS 

* 23 Way female connector for ZX80/1. (RE80I £2.95 
' 23 Way male connector. (RE87) £1.30 

* 23 Way male connector to fit two female connectors together. (RE90) £1 60 

* 30 Way ribbon cable, £1.40 metre. 

* RAM pack connector. Allows RAM pack to be remote from ZX8Q/1, RE 170, £6.95 built 

* In /out connector & sound board connector. (RE78B) £2.95, 

BOOKS & TAPES 

Getting acquainted with ZX81. £4.95 
Mastering machine code £5.95 
Programming for real applications. £6.95 
Tape for real applications books, £11 44 

Send SAE 5* x T for free illustrated catalogue. 

All produces available ex stock (allow 7 days extra for built products. 

Payment: Cash with order. Or ACCESS/ BARCLAYCARD. Official order welcome Dealers 
write for rates. 

m 

All prices include P+ P and VAT. Overseas add £1.80 



REDDITCH ELECTRONCS. DEPT ZX. 

21 FERNEY HILL AVE, REDDITCH, WORCS. B97 4RU. Tel: (0527) 61240. 




Business 



















I wrigley of Ravenshead draws on his 
experience to produce a very useful program, 
intended for the small business with around 

100 customers. 



The program. written lor a 1 6X 
ZX3 1 . would be fairly easy to 
convert to run on other 
systems. It is meant for smell 
businesses with up to 100 
customers. It will print out their 
names end address, tell you 
who hasn't paid their bills, and 
other things you'll discover. 

It's pretty easy to use the 
program, because all the 
prompts are self-explanatory. 
There 's one point to watch, and 
this concerns the entering of a 
customer's name and address. 
The format for this is: 
"Customer's name* 1st line of 
the address* 2nd tine of the ad- 
dress* . . and so on . . last 
line of the address NEWLINE ". 
Entering * (shift B| after each 
line of the name and address en- 
sures that it is correctly format- 
ted when dumping on the 
printer 

The second point to be 
careful of in entering the pro- 
gram is that in certain lines a 
double asterisk (**l appears. 
The must be entered as 
SHIFT H. not as SHIFT S. The 
lines in question are:- 170, 
2050. 2 1 20. 4060 and 9750. 

In line 5020. 80 * Z means 
type in the letter 2 60 times 
lines 100 to 220 are only aver 
used once, to input ell the 
customers' names and ad- 
dresses. 

Lines 230 to 400 are the menu 
selection lines For other 
BASICs. line 390 will have be 
changed to ON B GOSUB 
1 000, 2000 . . 9000 Line 
390 is present because the 
manual state that a program 
cannot be SAVE'd from within 
a GOSUB loop. 

Line* 1 000 to 1 040 list all the 
customers, 

2000 to 2130 amend the 

name or address Of e Customer. 

3000 to 3040 alter the amount 

a customer owes 

4000 to 4090 enter a new 

customer. 

6000 to SOSO delete an old 

customer. 

6000 to 6040 list all 
customers owing money. 

7000 to 7040 print an address 
label. 

6000 to 8040 save the pro- 
gram and its variables on tape. 
Some BASICs may not allow 



this, Saving the program from 
the program means that when it 
is LOADed, it will jump straight 
to the menu, 

9000 to 9040 checks Thet the 
program has been SAVE'd on 
tape, and if it has, the machine 
is NEWed, clearing its memory 
for other uses. 

9100 to 9220 is a bubblesort, 
to place the names in 
alphabetical order. It can be 
replaced by any other sort if re- 
quired- However, if you do this, 
don’t forget to change the 
amount owing (held in array At, 
along with the names. 

9600 to 9670 asks the user for 
a customer's name or his 
customer number (the 
customer number may change 
during any run Of the program} 
and returns the customer 
number in variable G. If the 
name is not found, the flag F is 
set to 1, and the subroutine 
prints a message. 

9700 to 9940 prints out one 
customer's name on the 
printer. 

If your computer supports 
file handling but does not save 
the variables on tape when the 
rest of the program is SAVE'd, 
then the variables which must 
be stored on tape are: 

A$(1 } to A$(100), the array 
which holds the customers' 
names and addresses. 

All ) to A(1 00), which holds all 
the amounts owing, and C, 
which stores the number of 
customers 

None of the variables need 
to be stored. 

using The Program 

Using the program is quite easy 
since all the prompts within the 
program are self-explanatory. 
There is oniy one point to 
watch, and this concerns the 
entering of a customer's name 
and address. 

The format for this is: 
"Customer's name* 1st line of 
the address * 2nd line of the ad 
dress* . . last tine of the ad- 
dress newline". 

Entering the * {SHIFT-Bt 
after each line of the name and 
address ensures that the name 
and address is correctly format 
ted when it is output to the 
printer. 



100 DIM A9 (100,801 
110 DIM A! 1001 

1 20 PRINT "HOW MANY CUSTOMERS?" 

130 INPUT C 

140 FOR F - 1 TO C 

1 50 PRINT "NAME AND ADDRESS?" 

160 INPUT BS 

170 LET A$(F}= B$ + "* *" 

1 80 PRINT "AMOUNT OWING?" 

190 INPUT AIFI 
200 CLS 
210 NEXT F 
220 GOSUB 9100 
230 REM MENU 
240 CLS 

250 PRINT "ENTER:" 

260 PRINT "1 TO LIST ALL CUSTOMERS'* 

270 PRINT "2 TO AMEND A CUSTOMER S NAME OR 
ADDRESS" 

280 PRINT "3 TO ALTER THE AMOUNT OWING” 

290 PRINT "4 TO ENTER A NEW CUSTOMER" 

300 PRINT "5 TO DELETE A CUSTOMER 
310 PRINT "6 TO LIST CUSTOMERS OWING MONEY" 
320 PRINT "7 TO PRINT AN ADDRESS LABEL 
330 PRINT "8 TO SAVE THE PROGRAM ON TAPE" 
340 PRINT'S TO STOP 

350 PRINT,, "ENTER ONE OF THESE NUMBERS" 

360 INPUT B 
370 CLS 

3 BO IF B = 8 THEN GOTO 8000 
390 GOSUB B* 1000 
400 GOTO 240 
1000 LET H = 1 
1010 LET D= 1 TOC 
1020 GOSUB 9700 
1030 NEXT D 
1040 RETURN 
2000 GOSUB 9500 
2010 IF F = 1 THEN RETURN 
2020 LET X = 0 
2030 LEX X = X + 1 

2040 IF A$(G.XI = "*" THEN GOTO 2080 

2050 IFA*(G,X)s THEN GOTO 2100 

2060 PRINT A$|G,X|; 

2070 GOTO 2030 
2080 PRINT 
2090 GOTO 2030 

2100 PRINT,, "NEW NAME AND ADDRESS?" 

2110 INPUT BS 

2120 LET ASIGJ + B9 + * **" 

2130 GOTO 9100 
3000 GOSUB 9500 

3010 PRINT "OLD AMOUNT OWING E":A(Gl 
3020 PRINT "NEW AMOUNT?" 

3030 INPUT AI6J 
3040 RETURN 

4000 IF C< 100 THEN GOTO 4030 
4010 PRINT "TOO MANY CUSTOMERS ' 

4020 RETURN 
4030 LET C = C + 1 

4040 PRINT "NAME AND ADDRESS?" 

4050 INPUT BS 

4060 LET ASfCl = B$ + "**" 

4070 PRINT "AMOUNT OWING?" 

4080 INPUT AIC) 
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4090 GOTO 9100 
5000 GOSUB95O0 
5010 IF F = 1 THEN RETURN 
5020 LET A$iGl = " fBQ xZ|" 

5030 G0SUB9100 

5040 LET C = C - 1 

5050 RETURN 

6000 LET H = 0 

6010 FOR D =* 1 TOC 

6020 IF AID) >0 THEN GOSUB 9700 

6030 IF A(0l>0 THENLPRINT. A(D(„„ 

6040 NEXTO 

6050 RETURN 

7000 GOSUB 9500 

7010 IF F = 1 THEN HETURN 

7020 LET H = 0 

7030 LET D - G 

7040 GOTO 9700 

8000 PRINT ' SET TAPE TO RECORD AND PLAY" 
8010 PRINT "THEN PRESS NEWLINE" 

8020 INPUT BS 

8030 SAVE "CUSTOMER" 

8040 GOTO 240 

9000 PRINT "HAVE YOU SAVED THE PROGRAM ON" 
9010 PRINT TAPE?" 

9020 INPUT BS 

9030 IF B$(1} = "N" THEN RETURN 
9040 NEW 

9099 REM BUS8LES0RT 

9100 L E T J * 0 

9110 FOR D = 1 TOC 1 

9120 IF AS(DX A3<D+ II THEN GOTO 9200 

9130 LET Kl = A$tD| 

9140 LET K- AID} 

9150 LET A$I0) = ASID+ 1 1 
9160 LET A$|DI»AI0 + 1) 

9170 LET A$<D+1> = K$ 

9180 LET A(0 + 1 J = K 
9190 LET j - 1 
9200 NEXT D 

9210 IF J = 0 THEN RETURN 
9220 GOTO 9100 

9499 REM NAME OR NUMBER 

9500 LET F = 0 

9510 PRINT "NAME OR NUMBER I I Of 2I7" 

9520 INPUT J 

9530 IF J-2 THEN GOTO 9630 
9540 PRINT "WHAT NAME?" 

9560 INPUT BS 
9^60 FOR t TO C 

9570 IF AS IK) HO LENIBSII = BS THEN GOTO 9660 
9590 NEXT K 

9590 PRINT "NAME NOT FOUN0" 

9600 LET F = 1 
9610 PAUSE 100 
9620 RETURN 

9630 PRINT "WHAT NUMBER?" 

9640 INPUT G 
0650 RETURN 
9660 LET G-K 
9670 RETURN 

9699 REM PRINT A CUSTOMER 

9700 LET X = 0 

9710 IF H = 1 THEN LPRINT D; 

9720 LPRINT TABI5); 

9730 LET X-X + 1 

9740 IF A$|D,X) = " * ” THEN GOTO 9780 

9750 lFA*tO,X} = ' THEN GOTO 98 10 

9760 LPRINT ASID.X); 

9770 GOTO 9730 
9780 LPRINT 
9790 LPRINT TABI5); 

9800 GOTO 9730 
9810 LPRINT 
9B20 LPRINT 
9830 LPRINT 
9840 RETURN 



Software review 

We take a look at one of the leaders in 
the ZX81 business software field — 
wilder bay Ltd. 

Hilderbay produce a number of 
splendid software packs for the ZX81 , 
including stock control and payroll, 
and their follow-up service and 
documentation is an object lesson In 
how professional software should be 
presented. 



Hilderbay produce a number of 
splendid software packs for the 
2X6 1 . including STOCK CON* 
TflOL and PAYROLL, and their 
follow-up service and docu 
mentation is an object lesson in 
how professional software 
should be presented. 

Ail programs come complete 
with an extensive instruction 
booklet, Hilderbay also offer a 
backup service, and will replace 
programs made obsolete by 
legislation changes We'll look 
at their range program by pro 
gram: 

Financial Pack 1 : This pack has 
three programs, LOAN, which 
for a loan repayable in equal 
instalments - computes one of 
the following in terms of the 
other three, principal, number 
of payments, instalment and in- 
terest; VAT, which works out, 
and displays neat tables and 
running totals, as you enter m 
formation from a mixture of 
bills with and without VAT at 
different rate; and MORT- 
GAGE, which can be used to 
get answers to such questions 
as "How much longer will your 
mortgage take to repay if you 
pay C25 less per month?" end 
"How much of your latest pay- 
ment went towards interest 7" 
Budget This program keeps 
track of expenses for up to 50 
headings over a year. For each 
heading, a budget can be 
entered at any time. A second 
version of the program la 
available, which handles the in- 
formation in a different manner. 
Both versions have a facility to 
trigger the printer for a perma- 
nent record. Both versions can 
be used for private or business 
purposes VAT is not Included 
explicitly, but can be handled if 
required as one or more 
separate headings. 

Critical Path Analysis This pro- 
gram allows the user to apply 
the critical path analysis tech- 
nique to any prefects which 
consist of a well-defined set of 
activities which may be started 
and stopped independently of 



one another and must in some 
cases be performed in a certain 
order. Michael Levy, head of 
the American firm Mindware, 
which is concentrating on pro- 
viding business applications 
software for the 2X81 in the 
US. said that the CPA program 
from Hilderbay was one of the 
best he had seen for any system 
— and he added that he'd seen 
a large number running on a 
wide variety of machines, from 
IBM mainframes down to 
pocket computers. This pro- 
gram for the ZXQ 1 will deal 
with problems including up to 
500 activities in 1 6K If you 
buy one of the larger memory 
units available, you can easily 
deal with many thousands of 
activities 

Payroll; This program which, 
like all the others, is supported 
by clear and useful documents 
non and comes with a follow 
up service, allows employers to 
keep and update pay records 
tor up to 30 employees The 
basis can be weekly, monthly, 
or any other time interval you 
choose Mike Salem, heed of 
Hilderbay, has rightly conclud- 
ed that many people who use 
the ZX81 in their businesses 
may have no knowledge of. and 
little interest in, computers as 
such, but still want to be able to 
use the programs without trou- 
ble. This program was designed 
to cater tor these people. You 
can, if you like, write the results 
by hend on the usual cards, 
rather than using the printer . As 
well, you can always revert to 
doing it all by hand it you like 
You won't become dependent 
on the computer. 

The program is designed to 
be saved after each use, thus 
saving the curt ant variables on 
tape, then run next time with 
the command GOTO 1 * rather 
than RUN. The current program 
being sold by Hilderbay is, so to 
apeak, obsolete, because of tax 
and other changes, but those 
having earlier versions will be 
supplied with up to data ver- 
sions. This fact shows the at 
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tenuon Mike Salem has paid to 
ensuring that he provides a pro- 
per software service, rather 
than just running a “post the 
cassette and run" operation. 
All payroll programs, and not 
just ones sold by Hilderbay, will 
become obsolete in 1983 '84 
due to legislative changes 
which were due to come intoef- 
fect m 1 982 83 but were post- 
poned The rules themselves 
will then change, not just the 
numbers Until then, however, 
you can work out your payroll 
requirements without pro* 
blems, knowing that if — in the 
meantime - the numbers 
change again, Hilderbay will 
change your program for you. 

The Payroll program caters 
for all pay levels and all tax 
codes consisting of a number 
followed by a letter (such as 
214H1, National insurance con- 
tributions may be ml, standard 
rate, reduced rate or whatever, 
and there is even provision for 
contracted -out employees. The 
program will 'watch' what 
you're doing, and query some 
input if it believes you are mak- 
ing an error. It is impossible to 
pay one employee twice in one 
day period, for example. 

Although the program is 
easy, and self explanatory to 
some extent, Hilderbay will pro- 
vide training in its use if you 
want it. 

Stock Control There are two 

programs on this cassette, one 
designed to hold a relatively 
large amount of information 
about a great many lines. 
'Stock i" will produce lists by 
supplier, by type, of under- 
stocked tines, or of all lines. 
Lists may be total or may cover 
only a certain range of the 
alphabetical lists Lists are 
always displayed on the 
screen, and are printed if the ZX 
printer is connected. The pro- 
gram occupies 9K. leaving a fair 
amount of the 16K for data 
“Stock II" identifies stock tines 
by a numeric code in the range 
zero to 65,000, storing the 
stock level for each line. You 
can handle more than 2000 
lines with 16K Both of Hilder 
bay's stock control programs 
are fairly easy to use. and allow 
imes to be entered or deleted at 
any time. 

As can be seen from the 
above, Hilderbay have an ex 
tensive range of business soft- 
ware. Clive should be pleased 
that Mike Salem, and others like 
him, are doing their bit to con- 
vince the world that the 2X8 1 
is more than a toy. Other 
distributors of ZX business 
software should be grateful to 
Mike Salem for showing how 
well it can be done. 
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IK Games 




This game UFO, written by S 
Hasson of Worthing, was writ 
tan to show just how much can 
be squeezed into IK without 
resorting to machine code Mr 
Hessen tells us ha has used 
every trick he knows to get the 
program into IK. The object of 
the game is to shoot down the 
saucer hovering near the lop of 
the screen . As you probably ex 
pect, the " 5" will move you left 
while the "8” moves you right. 
Press **0 rf to fire As you'll see 
when you run the program, the 
saucer does not sit still, but 
moves back and forth, calling 
for all your aiming skill. When 
struck (by a little full stop which 
zaps up to the saucer! it blows 
apart, and your score is shown 
The lower the score, the better 
Any score over 7 2 is lousy. Any 
score less than 10, I don't 
believe you. The game ends 
once you've hit the saucer, and 
wails until you press any key to 
start again. The PAUSE 4E4 
(developed by Trevor Toms, 
author of THE 2X81 POCKET 
BOOK) is remembered by think- 
ing of it as pause forever'. It 
obligingly warts, more or less, 
forever for you to press a key to 
get things underway again, |f 
you have trouble seeing the full 
stop as it slowly zaps towards 
the target, replace it with a 
graphic A. 



10 LET X=URL "10" 

,20 LET ©=NOT X 

30 LET DsO 
4.D LET F=0 
50 LET B =X 
50 LET Y-X 

70 LET Z -S6N X + SGN X 
80 LET K = INT tRND + RND.i 

30 LET B-B+ I'K AND X+Xl - fNOT K 

RND BJ 

100 LET y=Y+iTNKEV$ = "3" RND Y < X 

4 ¥. } - r INKE V *-’*5" RND V> 

110 LET D sD + Z 
IgO LET F=F+Z 

130 PRINT RT NOT X,8 " PI " ; RT 
X.Y,” " ; RT X-D, Y 4 Z; ” . *' AND 

0;RT X’D,V+Z," " RND o 

14 0 Th O RND Y=B RND NOT D-X TH 
EN GOTO £10 

150 IF D=X THEN LET Q sNOT X 

150 IF D=X THEN LET D=0 

170 IF HOT IHKEY| = *'0" THEN GOTO 
80 

130 LET 0=S6H X 
130 LET D =N0T X 
200 GOTO 80 

210 PR INT RT NOT X , B ,">>*< f ” ; F 
2P0 PAUSE 4E4- 
23P CL5 
£>4.0 RUN 
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ZX Drawing Board 



This simple little program, quil* 
apart From enabling one to draw 
pretty picture* bn the screen of 
on#*! ZX03Q, shows how you can 
control Dfl icrfln m woman t. You 
can change the symbol in use end 
the direction m which you are 
moving ec any time during the 
program exaeutt on* 

Instruction* and Variable) 

When the program 1* RUM an 
asterisk litar) if displayed on the 
tcrean, To alter the symbol in use 
press ’5* then NEWLINE' followed 
by the code of The required symbol 
and 'NEWLINE: Change in the 

direct ion of movement can be made 
by keying the desired direction 
code S see f g, 1 J and the inevitable 
NEWLINES 

The program use* the following 
variables 

0 - Position on screen of current 

symbol, 

G ■ Coda of displayed symbol. 

A - Direction code. 

1 Dummy variable. 



Samp la Program 

Try the Miming data string, 
the T represent* the NEWLINE 



5/128/8/4/2/2/4/4/2/2/2/2/6/6/2/6/8/6/6/6/6/6/ 
6/2/6/8/6/6/8/4/8/8/8/8/8/6/8/4/4/4/2/2/2/4/4/ 
4/4/ 4/4/8/8Z8/ 5/8/9/9/9/9 . 




■** 6 



10 LET D = 310 
20 LET C = 20 
30 FOR I = 1 TO 640 
40 PRINT" ", 

50 NEXT I 

60 POKE PEEK1 16396) + 

256* PEE K( 163971 + OX 
70 INPUT A 

80 IF A = 1 THEN LET D = D + 

90 IF A 2 THEN LET 0 = 0 + 

100 IF A - 3 THEN LET D = 0 + 34 

110 IF A = 4 THEN LET D-D- 1 

120 IF A = 6 THEN LET D = D+ 1 

130 IF A 7 THEN LET D-D 3^ 

140 IF A = 8 THEN LET D = D 33 

150 IF A 9 THEN LET D 0 3 1 

160 IF A = 5 THEN INPUT C 
170 GOTO 60 



From Kowloon, Hong Kong, 
H. Hugh McAllum ihDM ui 
■ foww IriCkl with th* ZX printer 



1 

s 

6 

7 

a 

9 

10 

11 

12 

13 

15 

20 

30 

4.0 

50 

60 

70 

60 

<30 

100 

110 

120 

130 

500 

510 

520 

530 

540 

550 

560 

570 

*590 



REM " 5 KETCHPRD 

fpst 

FOR N~© TO 63 
PLOT N,43 
PLOT N,G 
NEXT N 

FOR P = 0 TO 43 
PLOT © , P 
PLOT 63,P 
NEXT P 
SLOW 

LET X = 32 
LET Y-SS 
GOSUB SO© 
UNPLOT X,Y 
PLOT XiY 
GOTO 40 
GOSUB 5©0 
GOTO ©0 
GOSUB 5O0 
PLOT X,Y 
UNPLOT X , Y 
GOTO 10© 

IF INKEY $ =r“ 1 " 
IF INKEY*-”2 , ‘ 
IF INKEY ♦=" 3" 
IF INKEY*s ,- 0" 
IF INKEY $ = " S " 




H *M , 1^©2 



THEN 

THEN 

THEN 

THEN 

THEN 




IF INKEYS — "S'* THEN 
IF INKEY'S = " 7" THEN 
IF INKEY S-"0*‘ THEN 



GOTO 40 
GOTO 30 
GOTO 6©0 
GOTO 10© 
LET X ~X - 

LET Y»Y- 

LET Y*Y + 

LET X=X+ 



5© FOP N-0 TO 100© 

60 LET X = I NT (RND#22> +10 
70 LET Y = INT lRND*22> 

80 IF X + Y < 24 THEN GOTO 55 
90 PLOT X . Y 
100 PLOT X , 43 — Y 
110 PLOT 63 —X . 4 3 — Y 
120 PLOT 63 — X , Y 
130ONEXT N 



mm 

90 
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Games 



Etcnasketen 

This very short program allows 
you to use the keys "5", "6” 
7” and ”0'* to move the PLOT 
blob around the screen, draw 
ng pictures of your choice. 
Once you’ve got it running, try 



and modify it to (a I give you a 
choice of starting position; 
and/or |b) 'turn off the blob 
from time to time tomove it to a 
hew position on the screen 
without leaving a trail. 





10 LET RwURL ** 1 " 

20 LET B = Fr 

30 LET R$ = INKEY $ 

40 IF R#= “ ” THEN GOTO 30 
60 LET fliflk -'CR* = , 6 ,, t 

70 LET B=B + f «****&■'>- t 

30 PLOT B,R 
100 GOTO 30 





Keep Ifni handy reference guide to aid you when programming your ZX81 







to/ Code How obtained 

0 Dorll 
J SPACE 



H 

shifted 1 

0 

shifted 2 

0 

shifted 7 

m 

shifted 4 

m 

shifted 5 

0 

shifted T 



m ■ 




y 



s 0 

shiftedA 

0 

shifted 0 

10 0 

shifted S 

128 0 

SPACE 

129 0 
shifted Q 

130 0 

shifted W 

131 0 
shifted 6 



Symbo/ Code How obtained 



3 

B 

□ 



558 



0 

shifted 8 

134 0 
Shifted Y 

135 0 
shifted 3 

136 0 
shifted H 

137 0 

shifted G 

138 H 
shifted F 



0 

shifted E 



132 0 

<shifff>rl R 
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Review 




It can be pretty hard trying to 
decide which computer you'll 
buy. For the benefit of those 
unlucky souls who do not yet 
own e ZX8 1 - Peter Freebrey 
takes a close look at the 
ZX8 1 , and compares it with 
its predecessor, the ZXSO. 

The ZX81 gives the 
impression of being more 
robust than the ZXSO, and 
although the keyboard is still 
the now familiar ’touch type' 
as on the ZXSO. I find the 
slightly textured matt finish 
gives me a greater feeling of 
control than its glossy 
forerunner. TheZXSl comes 
complete with separate mains 
power supply and leads to 
connect it to your TV set and 
tape recorder. The 212-page 
instruction manual is 



How good is the ZX81? How does 
it compare with the ZX80? Does 
it represent a good buy For 
£69.95? we attempt to answer 
these questions for you. 



comprehensive and is 
Sinclair’s best yet. The ZXSl 
uses the new 8K ROM which 
was announced in 1 980 
There are some 20 
commands and/or statements 
that w era not available to the 
ZX80- From the list of these in 
Table 1 you can see that they 
include the option of a FAST 
or SLOW mode — this is 



certainly a useful 
improvement. When running in 
the FAST mode the ZX8 1 
operates m a similar manner to 
the ZX80 - fast operation, 
with a very noticeable flicker 
on the display whenever a key 
is operated or command 
actioned together with a blank 
grey screen while 
computations are taking place 



in SLOW mode operation you 
get a flicker -free picture. 

Although the ZXSl does 
not have a memory mapped 
display, it refreshes and 
updates the screen 
information while still 
proceeding with the program it 
is running. This mode is much 
slower in operation: e FOR , 
NEXT loop of 10000 takes 
1 76 S m SLOW and 44 S in 
FAST mode. Even though 
SLOW really does mean 
slower operation it gives the 
user the option of using 
moving graphics-apart from 
making tne display less of a 
strain to the eyesi 

Whereas the ZX8Q was 
limited to integer calculations 
the ZX81 has a full floating 
point notation and this has 
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Programming 

Techniques 

For Those not familiar with the 
ZX30, the ZX81 uses a 'one 
touch’ keyword entry 
technique — when you have 
entered a program line number 
the next requirement must be 
a command of some 
description. The ZX8 1 
recognises this necessity and 
the next single key pressed 
will result in the related 
commend being entered and 
appearing on the screen in 
front of you. If you have 
entered a line number end then 
press key P' you will actually 
enter PRINT, press H r and get 
G05U8. and key ’N' gives 
NEXT, likewise, after THEN a 
command is expected: key 'P' 
again gives PRINT. *V' gives 



RETURN, and so on. Many 
keys are multifunction: some 
are capable of generating up 
to three keywords, a letter, 
that letter reversed and also a 
graphics Character! 

Initially this can be a little 
daunting, not to say 
confusing, but you will soon 
get used to the operation of 
the keyboard- It has a fairly 
logical sequence end like any 
new keyboard can pose an 
unfamiliar operator with a few 
initial problems. 

The cursor takes the form 
of a reversed character: if ‘X’ 
is displayed this indicates that 
a keyword will be generated, 
should the next key pressed 
have such a function. If the 
cursor displays a G‘ then 
either a graphics symbol or a 



Reading Matters 



The manual has 28 chapters 
and three appendices. Chapter 
one gives instructions on how 
to connect and set up the 
ZX81 for operation initially. It 
also recommends that those 
already knowing BASIC should 
read Appendix C to familiarise 
themselves with 2X8 1 BASIC 



Another advantage of the 
new 8K ROM is the option of 
addmg a printer to your 
system, The ZX printer offers 
full alphanumerics across 32 
columns and the ZX81 
has the commands 
necessary to L PRINT and 
LUST to the printer 
ft also has the facility to COPY, 
which will print out exactly 
what is displayed on 
the TV screen without further 
commands 



reversed character will appear . 
A reversed ’F' indicates that a 
further set of keywords such a 
SIN, COS, RND will be ceiled 
Should a reversed 'S' be 
displayed then you have a 
syntax error and the ZX8 1 will 
not allow the entry of that line 
to the program until you have 
made the necessary 
correction. 



meant the addition to its 
repertoire of such functions as 
logs and trig. These, together 
with its ability to PLOT pixels 
r quarter square graphics) 
means you can draw, among 
other things, sine waves 
across your TV screen to your 
heart's content f 



ft 
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and use The remainder of (he 
instruction manual as 
reference as and when 
needed. The mam bulk of the 
book is for the novice, 
explaining clearly and 
concisely ail the statements 
and commands. Most of the 
chapters are essentially a 
hands-o n ' teach mg 
programme m ZX 01 BASIC, 
with a number of useful 
exercises to extend the 
knowledge gamed in the 
preceding text. Chapters 26, 
27 and 29 introduce the idea 
of machine code, the 
organisation of the memory, 
and explain what the system 
variable are and where they 
are stored. 

Appendix A lists the 
character set. Appendix B 
gives the Report [Error) codes 
and Appendix C give a short 
r6sum4 of the ZX8 ) and its 
individual characteristics 
under the heeding: “The ZX81 
for those that understand 
BASIC". The Index is useful 
and comprehensive, giving not 
only page references but also 
the key sequences required for 
all keywords end shifted 
characters. 

Those who already have 
some knowledge of BASIC will 
note from the 

command statement list that 
there are a few common 
BASIC commands that are 
noticeable by their absence, 
principally DATA. READ, 
RESTORE. ON GOTO, LEFTS, 
MIOS. RIGHTS and TL$ 

These are listed in the index 
but not m the bold type, 
indicating that they are ZXB 1 
keywords. Although the 2X81 




does not have these 
commands, the manual 
explains the use of simple 
routines to obtain access to 
the first four effectively. The 
latter four deal with string 
manipulation, and whereas the 
2X81 does not have these 
specific commands the way in 
which it deals With Strings is 
comprehensive, albeit non 
standard It uses a notation 
called slicing' for describing 
substrings This can be applied 
to arbitrary string expressions 
and takes the general 
form . . .'string expression 
(Start TO finish)' so that 

“ABCDEF ' 12 TO 5) 

- “BODE" 



and 

' ABC0EF"|3) - “C" 

Different as this may be from 
other common micros ft is 
easily understood and will 
readily yield the results you 
would expect from the more 
usual string commands, 



using it 

In use, the 2X8 1 presents no 
real lasting problem to 
operate. If you are new to 
using a computer then you 
have probably used a 
calculator and so the keyboard 
spacing wilt not seem ell that 
different. If, on the other 



hand, you regularly use a 
typewriter keyboard, you will 
take a few hours to adapt to 
the diminutive size of the 
2X81 ; but then those few 
hours will enable you to 
become accustomed to the 
fact that some keys may give 
up to Six different results! One 
very small but important 
improvement on the 2X81 is 
its rubber feet. The 2X80 and 
ZX 8 1 are both very light in 
weight, and with its new feet 
at least the ZX81 does not 
skate all over the table as you 
usa it! 

All in all. I can recommend 
the ZX9 1 to any intending 
purchaser it is very good 
value for money It does not 
have the facilities one would 
require for a business machine 
but anyone wanting to learn 
personally what a computer 
can do, without initially 
spending a fair amount of 
money, should seriously 
consider one After all. the 
ZXB 1 does not cosl much 
more than the cassette 
recorder that you will need to 
buy for some makes of micro. 

The only personal 
drawback to the whole Sinclair 
2X episode is that my seven- 
year-old son tends to look 
upon the ZXBO and the ZX81 
as more his size 1 He does not 
have quite the reverence for 
the ZXs as he does for other 
micros Of the desktop variety 
Demand for its use seems to 
be unending and we often 
hear "Press NEWLINE, sillyl" 
as he instructs his live year- 
old sister in the usas of 
twentieth century technology 




* 

k 
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SYSTEM MULTIFUNCTION COMMANDS 



CODE 



BREAK 

CLEAR 

CLS 

CONT 

COPY 

EDIT 

FAST 



FUNCTION 

GRAPHICS 

LIST 

LUST 

LOAD 

lprint 

NEW 

NEWLINE 

PAUSE 



RUBOUT 

RUN 

SAVE 

SLOW 



STOP 

statements 

ABS 

ACS 

AND, OR, NOT 

ASN 

AT 

ATN 

CHRS 



Hafts fun and returns to command mode. 
Deletes all variables, freeing the space they 
occupied. 

Clears screen — clears display file. 

Continues STOPped program 
Sends Copy of display to printer. 

Returns current line (indicated in program list I 
to bottom of screen for editing. 

Starts fast mode. Display file is displayed only 
at end of program, yvhile INPUT data is being 
typed m or during PAUSE. 

Returns alternative keyword set 
Returns alternative character set. 

Lists specified lined) of program on screen 
Like LIST but using printer instead of screen. 
Looks for specified program on tape loads it 
and its variables 

Lika PRINT but using printer instead of screen. 
Clears memory and awaits new program. 
Enters command as statement. 

Stops computing and outputs the display file 
to the screen for specified time, or until 
another key is pressed. 

Deletes character to left of cursor. 

Executives current program. 

Writes specified program to cassette interface. 
Records program and variables. 

Puts computer into compute and display 
mode, in which the display fife is displayed 
continuously. 

Stops a program that is RUNnmg. 

Returns absolute value of specified variable 
Returns arcosme (in radians! 

Comparative tests 
Returns arcsine (in radians}. 

Defines position of next PRINT statement (in 
screen hnes/columnst. 

Returns arctangent (in radians). 

Gives character whose code is specified 



GDSUB 

GOTO 

IF 

INKEY$ 

INPUT 



LEN 

LET 

LN 

PEEK 

PI 

PLOT 

RAND 



RETURN 

SCROLL 

SGN 

SIN 

SQR 

STEP 

STR$ 

TAB 

TAN 

unplot 



Gives code of the first character in specified 
string. 

Returns cosine of angle (in radians!. 

Dimensions array size 

Returns exponential of specified number. 

Used in conjunction with TO and NEXT to 
execute a defined loop. 

Jumps to defined subroutine. 

Jumps to specified program line number 
Conditional test, used in conjunction with 
THEN followed by specified statement. 

Reads keyboard, result is character of next key 
pressed. 

Assigns value of keyboard entry to specified 
variable. 

Returns integer part of number (rounded 
down). 

Returns length of specified string. 

Assigns specified value to specified variable 
Returns natural logarithm of a number. 

Returns value of specif ied memory location. 
T1(3. 1 4 1 59265 . . |. 

Blacks in pixel at specified co ordinates. 

Sets the seed used to generate the next value 
of RND 

No effect on program, allows inclusion of text 
for comments. 

Returns to mam program from subroutine. 
Scrolls the display file up one line 
Returns sign at number. 

Returns an# of angle I in radians). 

Gives square root of number 

Used with FOR . „ NEXT loops, defining 

increment between loops. 

Returns string representation of number 
Defines column in which PRINT statement will 
begin. 

Returns tangent of angle (in radians), 

Like PLOT, but blanks out a pixel instead of 
blacking in. 

Cads machine code subroutine 

Evaluates a string as a numerical expression. 

TABLE 1 
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Only for the brave! Dare you take on the might of the 
8K ROM in this ADVENTURE program for the 16K 
2X81, written in gruesome detail by N« Alexander of 
Margate. Once you've survived the Alexandran horrors, 
you can change lines 6000 to 6500, and 8000 to 8500 
to enter your own adventures. 




1 


nee rduenture 


14.0 


IF 


Yfs'S 


" THEN 


l LET 


B = 33 


2 


rrmd 


150 


IF 


Y E 


■* then 


( LET 


6 = 1 


5 


DIM H ( 3 > 


160 


IF 


Yl = "U 


** THEN 


1 LET 


6 = ^1 


10 


DIM UlSj 


170 


LET 


A = A+B 






1 5. 


LET R = 135 


17S 


IF 


PEEK 


tP+fll = 


0 THEN GO* 


20 


DO SUB 9000 


600 












30 


GOSUP 1500 


190 


IF 


Rxl75 


THEN 


GOTO 


Zfli 


40 


CLP 


200 


IF 


R = 4 4 6 


then 


GOTO 


r taj 


50 


LET RS=" 3NRK E " 


210 


IF 


A = 1 SO 


THEN 


GOTO 


ZI3) 


100 


GC3UB 1000 


220 


IF 


A-531 


then 


GOTO 


Z (4 ) 


ne 


PRINT "N,E ( S OR U 7“ 


230 


IF 


A = 2 36 


THEN 


GOTO 


Z (5) 


! 15 


PAUSE 9999 


24.0 


IF 


A= 166 


THEN 


GOTO 


Z *6> 


120 


LET VS=INKEYJ 


230 


IF 


A =2 90 


THEN 


GOTO 


Z (7) 


130 


IF Y$3"N" THEM LET 6 = -33 


260 


IF 


fi=616 


THEN 


GOTO 


Z tS) 



ex computing summer tw 2 









270 


IF 


A =275 


THEN 


GOTO 


2 S 0 


IF 


R -540 


THEN 


GOTO 


290 


IF 


9=371 


THEN 


GOTO 


300 


IF 


A =239 


THEN 


GOTO 


310 


IF 


A =452 


THEN 


GOTO 


320 


IF 


A =* 16 1 


then 


GOTO 


330 


GOTO 100 




1000 


PRINT AT 


0 , © ; ■ 


i 


ENT 


U 


R E" 






1©10 


PRINT 







7501 



fl D U 



1630 RETURN 
2®00 CLS 

2005 PRINT "ON VOUP 
SEE TUO * * . ' ‘ K £ . " S TO 
PICK. ONE UP?” 

201© INPUT Y< 

2012 IT Y$="N" THEN 
2015 IF Y$ = *‘N' THEN 
202 © - 



terr you 

I OU UR NT 



CLS 

GOTO 



1012 P R X NT 
END' 

1014. PRINT 
PRINT 



START 




PRINT "UH ICH KEY DO 

t,i op a?” 

2025 INPUT Y 
2030 LET RJ = "KEY ONE** 
203S IP TsS THEN LET 



10 © 

YOU 



CR( 

TO 



URN 



P* = ' KEY TU 



PR INT 
PR INI 

m m 

1040 PRINT 

50 PRINT 



1060 PRINT 

■ ■ 

1070 PRINT 

■ ■ 

1060 PRINT 

m m 

1090 PRINT 

■ 9 

^00 PRINT 
PRINT 
lia^PRINT 

U3WrINT 

■ 

114.0 PRINT 

■ 

1150 PRINT 



1155 LET P= 
C 16397 ) 
1160 POKE P 
1165 RETURN 
1500 G 05 U 6 

1505 PRINT 
A GIRNTS" 
1510 GOSUE 
1515 PRINT 
URY YOU CRN 
1520 GQ 5 U 6 
1525 PRINT 
THROUGH ** 
1530 0 OSUB 
PRINT 

cnuES” 
GO 5 U 0 
PRINT 
GOSUB 
G 05 UB 
PRINT 



20*10 

2U4.5 



CLS 

PRINT 



CARRYING** 



REMEMBER ,OU RRE NO 



1 « 


m 


m 




■ 


2050 


FOR 1=1 TO 50 


« ■ 










2055 


NEXT I 


IV 


m 


m 




■ 


2060 


CLS 


*# 










2065 


GOTO 100 


■■ 












CL 3 


«■ 










2505 


PRINT "ON i OUR RIGHT IS 


■ ft 




m 


■ 


■ 


LANK 


OF lJOOD“ . .“DO YOU WANT 












A PRY 


IT?” 


J « 




m 


m 


m 


25 10 


INPUT Y* 


II 










26 15 


IF Yt»“N" THEN CL 5 


fti 




m 


m 


m 


2520 


IF Y$= -N" THEN GOTO 100 


ii 










2525 


LET R*="UaOO" 


* * 




* 


k 


m 


2530 


CLS 


- * 










2835 


PRINT "REMEMBER YOU ARE 


* ri 




■ 


■ 


m 


RYING" , PS 


■ 1 










254 © 


FOR 1=1 TO S© 


li 






ME 


m 


2545 


NE *T I 



R 

TC 



F 1 

C 



C 9 . 



2550 CLS 
2555 GOTO 100 
300 © CL 5 

3005 PRINT "AT YOUR 
AMONG" , “NECKLACE DO 



FEET IS R D 1 
YOU URNT TO 



153 S 

OUND 

1540 

IS 4 S 

1550 

1555 

1560 

INST 

1565 

1570 



GOSUB 

PRINT 



PEEK ( 16396 ) + 2 S 6 *PE£K 
+ A 180 
9650 

" YOU ARE CRPT IUE IN 

005 © 

•'CASTLE AND THE ONLY* 

A V 

0050 

"ESCAPE IS TO TRAVEL 
905® 

“A NETWORK OF UNDERGR 
9059 

"BUT 0 EURRE ** 

9050 

90S© 

"YOU WILL COME UP AGR 

905© 

"PERILS AND DECISIONS 



PICK" /‘IT UP 

3010 INPUT Yl 

3015 IF Y$="N” THE;) l = 

3020 IF Y*="N" THEN GOTO 10 © 
3025 PRINT ‘DONT FORGET YOU 
UE PICKED".. "UP A NECKL ACE * 
3030 LET R * - "NECKLACE “ 

FOR I -- 1 TO 5 © 



HA 



3035 
3040 
3045 
3050 
35©0 
3508 
UP A 
3510 
3515 
3520 
352 5 
3530 
35 35 
3540 
3545 
3550 
400 © 
4010 



HE > T 
CLS 
GOTO 
CLS 
PRINT 
PIECE 
INPUT 
IF 
IF 



100 



"DO YOU WANT 

",’OF ROPE?*’* 

Vf 

Y*="N" THEM CLS 
Y$="N" THEN GOTO 



TO PIC>' 



100 



PRINT "THE ROPE IS YOURS." 
LET R^s'-ROPF" 

FOR 1=1 TO 50 
NEXT I 

CLS 

GOTO 1 O 0 

CLS 

PRINT "YOU HAVE TO CLIMB UP 
CLIFF .HAVE YOU GOT A 



AND R*="ROP£" THE 



1375 GOSUB 90 S© 

1 SS 0 PRINT “YOU MAY BE OFFERED U 
ARIOUS" 

1585 GOSUB 9050 

1590 PRINT “OBJECTS BUT YOU MAY 
ONLY CARRY” 

1595 GOSUB 90 S® 

1600 PRINT "ONE AT A TIME AND MU 
5 T DECIDE” 

1605 GOSUB 90 S© 

1610 PRINT ' UHICH UIlL BE MOST - 
5 EFUL” 

1615 GOSUB 9050 

162 © PRINT "READY" PRESS ANY 
EY TO START" 

162S PAUSE 9999 



A SMALL " 

ROPE?" 

40 10 INPUT Y $ 

4 UBQ IF YS = "Y 
K OOTO 4200 
4021 IF Y*»”N" THEN GOTO 4023 
**fia PRINT “DM NO YOU HAVE NT " 
4030 PR TNT "THEN YOU Mil ST BORROL* 
ONE OF ** t "OURS ONE IS SAFE AND 
ONE IS NOT" ."CHOOSE YOUR ROPE -1 
OR 2 " 

4032 LET H*="2“ 

IF RND < . 5 THEN LET HS=" 1 " 
INPUT 1 $ 

IF 1 $=H$ THEN GOTO 4200 
PRINT "YOU CHOSE WRONG SPLA 



4035 
4040 
4045 
4 050 

T ” 

4055 

4200 

4205 

t210 



GOTO 9300 

PRINT "OK. YOU MAY CONTINUE 
FOR 1=1 TO SO 
NEXT I 
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16K Games 



42 IS CLS 

4220 GOTO 100 

4500 CLS _ _ „ 

4 505 PRINT “YOU MUST HEET THE OG 
RE" ."HWE YOU R GIFT FOR HIM'?" 
4510 INPUT Y$ 

4515 IF Y*»"N" THEN GOTO 4700 

4520 IF RMD < . 6 THEN GOTO 4600 

4530 PRINT "SORRY THE OGRE ODES 
NOT LIKE" ,R$ 

4535 FOR 1=1 TO 90 

4540 PRINT "RIP **; 

4545 KEYT I 

4550 GOTO 9S00 

4700 PRINT "THEN BE ON YOUR UftY 

RND DO NOT**,. "TRY TO COME THIS UR 
Y RGRJN" 



4705 LET rt rR -15 

4710 CLS 

4715 GOTO 100 

4S00 IF R$="0" THEN GOTO 4530 

4005 PRINT "OK HE LIKED THE "i R< 

400S FOP 1*1 TO 50 

4007 NEXT I 

4010 CLS 

4815 GOTO 100 

5000 CLS 

5005 PAUSE (RMD *101 

5010 PRINT "YOU HP'JE TOME TO THR 
EE DOORS "."CHOOSE YOUR DOOR, 1,9 
OR 3" 



5020 INPUT V 
5030 LET <=RNP*4 
5040 FOR 1=1 TO 3 
5050 LET X=X+1 

5060 IF X , 3 THEN LET X = 1 
3070 GOSUB 50S0t(T*10> 

5075 NEXT I 

507S LET A=HtYl 

5079 CLS 

5060 GOTO 100 

5090 LET H (XI = XS5 

5095 RETURN 

5100 LET H f X > =291 

5105 RETURN 

5 110 LET H < X J =5 19 

5115 RETURN 

5500 CLS 

5510 PRINT "AHEAD IS R DOOR IN F 
RONT OF - "UHICH IS R LARGE SLEE 
PING GIANT" ,"HAUE YOU GOT R KEY'* 

« i 



5520 INPUT Y $ 

5530 IF Y $ = ” N “ THEN GOTO 5900 

5540 IF AM'YtY ONH" OR R* s'* KEY 

TUO" THEN GOTO 5600 

5550 PRINT “OH NO YOU HflDENT" 

5560 GOTO 5900 

5600 LET T.RND 

5610 IF T ..2 THEN PRINT "THE GIA 

NT flTE YOU ** 

5620 IF T<„2 THEN GOTO 9950 
5630 IF T > . ? THEN PRINT “SORRY Y 

OUR KEY OIDNT FIT NOU " , "THROU I 
T AURY" 

5640 IF T > . 7 THEN LET R* = "0“ 

5650 IF T > , 7 THEN LET R=R-6 

5660 IF T>.7 THEN GOTO S90B 
3670 PRINT "OK YOUR KEY FITS YOU 
MAY " , "CONTINUE" 



5600 GOTO 5910 

5900 PRINT "SO BE ON YOUR UftY " 
5905 LET R=£V-B 
5910 FOR 1=1 TO 50 
5920 NEXT I 



5930 CLS 
5940 GOTO 100 
6500 CLS 

5505 LET T> =“ TOILET ROLL" 

6610 IF RND c # 3 THEN LET T % = " SHOE 
1 1 



6520 IF RND >.6 THEN LET T*="DEFlt> 

FISH" 

6530 PRINT "AHA YOU SAY I CRN " , 

"SEE R ";T$ 

6540 PRINT "BUT WILL YOU PICK IT 
UP' 3 *" 

6550 INPUT Y* 

6560 IF VSE = "N" THEN CLS 

6570 IF Y$="N" THEN GOTO 100 

LET R*=T* 



5590 PRINT "NOU YOU HADE YOUR UE 
RY DUN “ ,T% 

5600 FOR 1=1 TO 50 
5610 CLS 
6620 GOTO 100 
7000 CLS 

7010 PRINT "YOU ARE CRRRY ING " R 
I,” 30 DO YOU" . "UANT TO PICK UP 

SOME UACCINE" , ” INSTEAD" " 

702B INPUT Y* 

7030 IF Y*="Y" THEM LET P$t"UACC 
1NE " 

704© CLS 

7050 GOTO 1 QQ 

7490 GOTO 8500 

7500 GOTO 8500 

7501 CLS 

751© FOR I si TO 4-2 

7520 pr ini “Congratulations"; 
7530 NEXT I 
7540 GOTO 9951? 



5500 CLS 

3505 PRINT "YOU riflUE COME ACROSS 

R PLAGUE "."OF RAT S " 

8510 IF fti= "UftCC I NE " THEN PRINT 
"BUT LUCKILY YOU CRN L*3E YOL'R" , *" 
UACCINE .YOU MAY CONTINUE" 

5520 IF R*= "UHCCINE" THEN GOTO © 
900 

3530 IF RND <.2 THEN GOTO ©600 
©540 PRINT "YOU HAUE NO UACCINE 

RUM QUICKLY" 

5545 LET A=R-6 
S5S0 GOTO S9O0 

3600 PRINT THE RfiTi ©IT YOU RND 

YOU HAUE'V'ND URCCINE SORRY" 
©610 GOTO 9950 

©900 FOR 1=1 TO 5© 

©910 NEXT I 

6915 IF A(s "URCC INE " THEN LET R* 
= ■■ O” 

©920 CLS 
8930 GOTO 100 
9000 LET :-PN! -14 

9002 FOR N=20O0 TO 65PP STEP 500 
9005 LET <=X+1 



9010 IF X>13 THEN LET X=1 

90 IE LET Z CXJ =N 

902© NEXT N 

9025 RETURN 

9050 SCROLL 

9055 FOR Nat 1 TO ® 

9Q60 NEXT N 

3065 RETURN 

995Q PRINT "AGP IIP ** 

9960 INPUT Y % 

9970 IF YPT" THEN RUN 



L 
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Make sure you get every issue of ZX Computing. 



Just £7.00 will ensure the next four issues will be 
lovingly wrapped and posted lo you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd) to:- 



ZX Computing Subscriptions 
513 London Road, 

Thornton Heath, 

Surrey CR4 6AR 



Alternatively you can pay by Access or Barclaycard 
in which case simply fill in your card number, sign the 
form and send it off. Do NOT send your card ! 



Make the most of your ZX computer with ZX Computing, 



■■■■■■■■■■■■■■■■■ 

Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscriptions 
513, London Road, 
Thornton Heath, 

Surrey, England. 



/ am fnfisilns my (drlrlr a n ccrantrxf 
Chequm/Poetaf Order /International Mane y 
Order Jar f 

(made payable io A.S.F, Lint) 

OR 

Debit my Accra*/ Barelayeard ‘ 
i'dflflf aj nrrrwaryj 








1 J 
















rm 





Please use BLOCK CAPITALS end include post codes 



Pl«**e commence my fubfC'ipt<Qn to ZX Computing 

*ith (hit autumn iii-uo 



NameiMr/Mrsv Miss) 

(WeHtf «cc(yd r i ; , 



Address 



SUBSCRIPTION 

RATES 

flick — as 
appropriate) 



£7 for 4 issues 

UK 

£15.15 for 12 issues 

Overseas and air mail Signature 

rates u pon appl ication. p Bte 
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POCKET BOOK 



greedy gulch w 

MAGIC MOUNTAIN 
PHARAOHS TOMB 



|*^S 20 more Pr 

M Art' c, ®machin e 

\\ pmgr 

l \ &VJ.>i’n Mari'P 17 



•amseisi 



BAROAYUUtD 



\HHirro AS^UUIAI 



[ St, Epsom Surrey* Ttel 03727 21215 
your credit curd PK 24 hr phone scry it 
Eurooe ulus 70 o Elsewhere uhii CL7LL 



.st*wh' 



REQUIRE 16KRAM 



HEWSON 

CONSULTANTS 



Just look at iho$e features 

* 8 IbK can bo switched! in and out m 4K blocks lo It^yt- ip&tv 
(or memory mapping 

'* 12 16K can De protected gainst over writ mg during loading 
horn casstitlo 

* Qrcecily addressable ar*d user Tratisparafit 

* Up to IfeK Lit tosi i : program ar«n 

* 32 K or more of variable ar^a 

PROGRAMMERS TOOLKtT E6.5C 

Arp you writing ygur >wn prcKi^ms I cm l^e ZXfcil ■ fhon i .- 
T OOL k I T to do rhe donkey wort Copy into RAM before you 
si art work and then you will havu it at your finger Ti| . • 
Comprehensive LINE RENUMBER including GQTOs and 
GOSUBs, LOAD, EDIT -and RUN machine code programs, 
INSPECT Ihq 2X81 sysioim routines: COPY i ton into RAM anp 
PATCH end or EXTEND them. FIND a given piece oi Bjv> code 
and REPLACE all occurrences OS it. move blocks oi Basic lii>- 
whh EDIT 

SPACE INTRUDERS £S,95 ^ ^ -* 

4Q alien ships in aacb squad' on. All action ^ ^ " 

display Automatic option (be machine JP 

plays itscH? can you do better 7 Written m 

machine code lor super last fun Squadr r * . \ * 

alii-' squjidion all* * /Mir c m ■ ttir« . ^ * A ^ j 

i ■■ r. i ■ ? nil i -,(■ .j-, 

STATISTICS f3 7E 

Three programs. on ihe one cassette 

li il Statistics prmts The current moon und siamiBfd dr^iior 
after each value is eniered 

Regression punts the cut rent mean and standard deviation 
Oi the v and * values and ihe intercept and slop*.- of the 
regression line. 

ml Trend prints She current mean and Slantod dev^ilton oi 
the v and * values a^d me intercept and slope of me Trend 
lines 

2J CHJ SQUARED TEST punts the current value of ihr* Ch« 
squared *iaii&iic and she curran I sample si /e 
31 GRAPH Pi 0 T plots 3 grap '. .£•) data r*ni».'ed tu m fhu 
keyboard 

Cheque with order or quote Access or flartlaycard number 
to: HEWSON CONSULTANTS Dept L, 7 Graham* Ooae 
Blew bury. Didcot, O^n 0X11 9GE TEL: [02351 85007* 



HINTS AND TIPS for the ZX8T by Andrew Hew- 
son £4-25 

Good value and quite fascinating i ver y inaupftfifljve wav of 
fcquifjhfl months of programming os pot iencs" YOUR 
COMPUTER Nov 81 

Excellent very good valuai tor money “ SYNC 
Saving Space Understanding the Display File Converting 
ZX80 Programs Chaining Programs (pass tJeia between 
programs! call ^ubrou lines irom cassette:, establish data lilesi 
Machine Code Programs i write, load, edil, save .md debug 
machine code* 

Routines and programs am seal to red liberally throughput h>e Tent 
end the final chapter tonfcsts gi ewo»v%* useful, ihierosbng and 
orite r laifimg p r ograms 

16K RAM PACK £37.50 

A top qua! i Ty add-on 16K dynamic memory specially design Ed lor 
the ZX01 Simpiy plugs into ihrfj pOr? ai the back of your Sinclair 
Om be usrd m conjuneTJun wiih the IX printer Neatly packaged 
in a black pidStic to match your 2X8 1 Inaedtb^ value, why 

pay more? 

SPECIAL OFFER frea i : - s;jpi^ Spaa* imrui.h :•. 

cassette will t>c sen! with 16X R AM order before 1 5 62 

Z80 OP CODES £1.45 

A must ipr the beginner and the experienced programmer a^ike 
This handy ready reckoner lists all 600 plus ISO machine code 
i ist ■ uv 1 1 Of -a i n diH:i n i a I a r i u hex adecim i ' wi i h ttor r s irwmoi > s 
Eiich Op t:ode succinctly expiated and cro^^> reierenced 
Supplied #r ‘ a protective iransp-vi;mt waits I for e-iSy relerence md 
durability 

MEMGPACK 64K RAM £79.00 

■ ^iMpad bv \^emoiech mis amazing E4i RAM nt*eds no extra 
power supply SirripEy plugs neatly and fumly mso !ht_- r^ar ^Kirt of 
your ZX01 Can be usud wiih (ho ZX printer and oiher add on 
hardware 
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ZX80 Programs 



ZX80 fights back 



Key's program plays a passable 
version of Greensleeves in this 
program, which is stored as a 
string The length of each note 
is stored in another string. The 
higher the number (from one to 
eight! the longer the length of 
the note The key for notes is as 
follows 

0 - V; D sharp — ft; E — P: F — 



Music 

Kev Moiloy decides the days of silent 
movies are over, and produces a 
routine to turn your zxso into a music 

machine. 



N. F sharp L, G J; G sharp 
- M, A G; B flat - E.S - C; 
C A; C sharp — 8. D sharp; 
D sharp 6; E - 5; F 4; F 
sharp 3;G — 1;Gsharp 0. 
Although this is only a rough 
guide, rt works on most occa- 
sions and whenever it sounds a 
bit off. all you need to do is add 
or subtract one or t wo. 



10 LET B$ = "24231 2423124231242424231 24231 
231231 242669224231 2423 1 24266922423 1 24 
231 2C“ 

20 LET T$ - "GA75457CJGCAGGHGCHPGA754&7CJGC 
ACGHLHGGG1 1357CJGCAGGHGCHP! 1 357CJGCAG 
HLHG 

30 If 8$ " "THEN STOP 

40 LETN-CODEtTSl 28 
50 LET P = (CODE IB & I 281*10 
60 FOR \ - 1 TOP 
70 LET D - 1 * * N 
BO NEXT I 
90 LET B® 

100 LET T$ TL$iT$J 
110 GOTO 30 
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ZX80 Programs 




Battleships 

A boom, boom here, and a bang, flash 
there, and devastation covers the 
seas, In J Calderwood's version of the 
old pencil and paper game. 



Here's your chance to play 
battleships against the ZX80- 
The programs asks you to enter 
s number up to 1 0. end a letter 
to J. These are to be entered 
one at a time. The clever conv 



puter will then show where 
your bomb landed. If you hit a 
ship, it will be shown in inverse 
otherwise it shows as an 
asterisk. You have to try and 
land three bombs on each ship. 



5 

10 

20 

21 

22 

24 

30 



RANDOMISE 

PRINT BATTLESHIPS" 

PRINT 

PRINT "THERE ARE 8 SHIPS EACH 3 SQUARES LONG" 
PRINT "ENTER A NUMBER UP TO 10" 

PRINT "AND A LETTER UP TO J” 

DIM ZI100I 



70 

30 

90 

100 

110 

120 

130 

140 

145 

150 

155 

160 

200 



LET ZC VI - 10 
LETZI Y -11-10 
LET ZIY +■ 11- 10 
NEXT X 
INPUT A 
INPUTS# 

LET B — CODE <B$J 

LET B = MO*(B 38JJ + A 

IF ZtB) - - 1 OR ZlBl * 9 THEN GOTO 1 10 

LET ZfBl = Z(Bl- 1 

CLS 

PRINT "12345670910“ 

FOR T - 1 TO 100 




zx computing summer %m 



40 FOR X = 1 TO 8 
50 LET Y-RNDI99I 

60 IF 1 0*(Y/1 0) = Y OR 10*((Y - 1)/10>-Y- 1 THEN 
GOTO SO 

65 IF ZtV) = 10 0R2(Y- 1}=10 0RZIY + 1»= 10 THEN 
GOTO 50 



210 IF 2|T) - 0 OP Z(T) 10 THEN PRINT" 

220 IFZ(T) 1 THEN PRINT 

230 IFZ(T| = 9 THEN PRINT CHRS 1 1 4S|. 

235 IF (T/10r 10 = T THEN PRINT CHR9|37 + T 1 0 h 
240 NEXT T 
250 GOTO 110 









ZX80 Programs 







Catch 

Avoid being trapped by your sneaky, 
little ZX80. 



The object Of this game by 
I Sou tar is to avoid getting nab- 
bed by the computer. You 
move by entering "6" to move 
left, ”6” to move down, “7" 
to move ud or "8" to move 
right When you've moved, the 
ZXSO will piece a black square 
on one of the four sides of your 



position. 

If you move onto the black 
square, all hell will break loose. 
Well, actually it won't, but the 
game will end, and the ZXSO 
w<ll tell you how many moves 
you survived. Any thing over 95 
is very good, and you'll be 
awarded a gold star 



1 RANDOMISE 

2 LET 8 = 16 
4 LET A - 6 
6 LET M = 0 
8 LET P = 0 

10 LET W - 0 
12 LET D = 0 
14 LET C = 0 
20 LET Z = - 1 
25 GOSUB700 
30 TOR 1 = 1 TO 9 
40 PRINT 
50 NEXT I 
52 GOSUB7GO 
60 GOSUB500 
70 POKE W + 181,20 



80 LET 2 = 2+1 
90 INPUT C 
100 GOSUBSOO 
110 GOSUB600 
120 POKE M,0 

130 IF C = 6 ANO A< 10 OR C = 7 AND A > 1 THEN LET 
A A - 1 * C + 1 3 
140 IF C - 5 THEN LET B = B - 1 
160 IF C = 8 THEN LET B = 8 + 1 
160 60SUB600 

170 IF PEEKtMl - 1 28 THEN GOTO 400 
180 POKE M. 20 
190 LET O = RND|4i 

1 95 IF A 10 AND D = 4 OR A = 1 AND D = 3 THEN GOTO 
190 

200 LET D = {D= 1 j - 1 *lD-2)+ 33*ID 3) + 33*lD 4| 

210 GOSUB 500 

220 G0SU8600 

230 POKE M + 0.128 

240 GOTO BO 

400 CLS 

4 1 0 PRINT "YOU LASTED FOR' ;2; ' MOVES” 

499 STOP 

500 LET P = PEEKS 16397] 

510 IF P> 127 THEN LET P P 256 
520 LET W PEEKfl 6396) + P* 256 
530 RETURN 

600 LETM-W + lA 11*33 + 8 
610 RETURN 
700 FOR I - 1 TO 32 
710 PRINT CHR$|128); 

720 NEXT I 
730 RETURN 



Shift 

Winging across the seas from New 
Brunswick! Canada, is Joseph Ho's zxso 
game based on the slide games in 
which tiles with the numbers one to 
15 have to be arranged In order. 



When you press RUN, you'll see 
a 4 x 4 grid. On it ara the 
numbers one to 1 5, and an in* 
verse space. The numbers are 
scrambled, and you have to try 
and put them in order with the 
black square in the lower right- 
hand corner. The black square 
represents an empty space. 

The numbers Can be moved 
around by entering a number 
that >s directly above, below, 
directly to the left or to the right 
of the space. A rather quaint 
error message - DO OVER — 



appears if you try to cheat. The 
number you've entered, if you 
haven't cheated, and ell the 
numbers between it and the 
space will shift one place 
towards the space and the 
space will appear in the place of 
the number entered Once 
you've solved the problem, the 
2X80 will tell you how long it 
took you to do it You'll find it 
fairly easy to convert this pro- 
gram to run on a ZX81, 
although it will not fit within 1 K 
as does the 2X80 version. 



10 DIM Ail 5) 

20 FOR A - 0 TO 15 
30 LET AIA) A + 1 
40 NEXT A 
50 FOR A = 2 TO 1 5 
60 LET 8 - RNDiAl - 1 
70 LET C = A{A1 
80 LET AIA) - A(B) 

90 LET A(B| = C 
100 NEXT A 
1 1 0 FOR A O TO 1 000 
1 40 CLS 

150 PRINT" SHIFT” 

160 PRINT" ” 

170 FORB = 0 TO 3 
1 60 PRINT 
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190 FOR C = 0 TO 3 
200 LET D = 8 *4 + C 
210 IF A<D)< 10 THEN PRINT ” 

220 ?F NOT A(D) - 1 6 THEN PRINT ” ";A1D|; 

230 IF A(D| = 1 6 THEN PRINT " ”;CHRS( 1 281. 

240 IF AID) - 16 THEN LET G = D 

250 NEXT C 

260 PRINT 

270 PRINT 

280 NEXT 8 

290 LET E = G/4+ 1 

300 LET F = G -10/41*4 + 1 

310 FOR 8 - 0 TO 15 

320 IF A(BI B + 1 THEN NEXT B 

325 IF B = 1 6 THEN GOTO 2000 

330 PRINT 

340 PRINT ‘NUMBER?” 

350 INPUTS 

360 IF B< 1 OR B> 1 5 THEN GOTO 1000 

370 FOR C = 0 TO 1 5 

380 IF NOT AiC) =■ B THEN NEXT C 

390 LETS = C/4 + 1 

400 LET D=C-lC/4 1*4 + 1 

410 IF NOT B- E AND NOT D F THEN GOTO 1 000 
420 LET 1 - ABStC - G) 

430 IF 0 = F THEN LET I 14 

440 FOR H = 0 TO I “ 1 

450 IF D > F THEN LET AIG + Hi r AIG + H + 1 1 

460 IF D< F THEN LET AIG Hh AIG H-1) 

470 IF D>E THEN LET AlG + H*4}= AflG + H*4]+4) 
480 IF D<ETHEN LET A|G-H*4j = AIIG H*4! 4| 

490 NEXTH 
500 LETAta-t6 
5 VO NEXT A 
1000 PRINT ”00 OVER” 

1010 GOTO 350 

2000 PRINT "YOU DID IT IN ";A ” MOVES'* 

2010 CLEAR 

2020 PRINT "TYPE Y TO PLAY AGAIN” 

2030 INPUT AS 

2040 IF AS = "Y" THEN RUN 

2050 PRINT " HOPE YOU HAD FUN” 
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If I had to choose just one pro- 
gram to impress an audience 
with the capabilities of the 
2X8 1. then J K Grove's "3 0 
Monster Maze'' would be the 
one without a doubt. Written 
main I v in machine code, this 
9^K game includes graphics 
which had me checking that the 
program was really being run on 
a ZX81 , rather than oneot the 
micros that measure their price, 
as well as their memory, in Ks 

The impressive features of 
this program start even before 
the game itself begins, A 
cleverly drawn clown an- 
nounces the instructions which 
scroll up the right-hand side of 
the screen. The clown even 
doffs his hat [although I must 
admit that at first I thought his 
head had fallen off, even these 
graphics have some limitations} 
Any program which can liven 
up the presentation of the in- 
structions has to have a lot go- 
ing for it 

The ZX81 goes into FAST 
mode to set up the maze, and 
when it is complete, you are 
given an excellent 3-D 
representation. All walls are 
shaded and passages to the left 
and right can be seen clearly 
quite a way ahead Keys 5, 7 
and 6 are used to turn left, go 
forward and turn right, and the 



copy the screen to a printer to 
prove to myself that these 
amazing pictures were made up 
from the standard Sinclair 
character set. 

So the graphics are great, 
but how good is it as a game? 
I’m pleased to be able to say 
that it is very good indeed 
There is on-screen scoring as 
you move around, plus bonus 
points if you find the exit, which 
involves yet more graphics ef 
feet s. The exit is a moving 
kaleidoscope of letters and 
symbols which grows as yOu 
approach it. But beware of 
being hypnotised by it, as Rex is 
always close by to wake you 
up. 

If you find the exit, a new 
maze is created and your score 
is carried forward, if you do 
happen to end up in Tyranno's 
tummy, you get the opportune 
ty to siari again with the same 
maze, so you can build up your 
chances of escape 

With such a professional 
standard of presentation main- 
tained throughout the program, 
it deserves to do very well in- 
deed. I certainly haven't seen 
anything like it before, but I 
hope it is just the start of 
'realistic' graphics games for 
the ZX81. "3-0 Monster 
Maze" is £5 95 



Phil Carratt takes the plunge 
with j K Greye’s "3*D Monster 
Maze”. 



you or when you find the 
exit . .so tNs is no game for 
the faint-hearted. You are told if 
he is getting close, although if 
you're lucky (?) you'll see him 
lumbering towards you, getting 
bigger and bigger, the jaws 
opening wider and wider. Even 
after playing the game many 
times, the sight of him still 
makes me jump. Truly the stuff 
of nightmares. The graphics are 
incredible and I found I had to 



response is instantaneous. 
There is a real sense of motion 
through the maze if you keep 
your finger on forward’. Hav- 
ing played a couple of very slow 
3-D mazes written in BASIC, 
this program would have been 
streets ahead . if it wasn't 
for Rex, 

Rex is the unfriendly 
neighbourhood dinosaur who 
inhabits the maze You only 
score points when he is chasing 



YOU 
HRVf 
ELUDI > 

HIM 

SCORE O 
PO INT S 



REX 2 
UERY 
ANGRV 



Y O U , L !L 
MEED 
HOPE 
LUCK 
THIS 
TIKE; . 
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Orwiri strikes again 



Cassette Two contains 10 
games in BASIC, dubbed on 
each side of the cassette in a 
different order, My first impres- 
Sion of Cassette Two was one 
of slight disappointment after 
reading highly enthusiastic 
reviews of Cassette One. 
However, after going through 
the programs for a second time, 
and taking a closer look at 
them, t feel there is much to be 
said tor Cassette Two. There is 
a good selection of games, and 
the dear graphics show what 
can be done when you have 
1 6K to pJay with. All programs 
need more than IK, 

The games on the cassette 
are by P.Canter and C Pansy i, 
except for Laser Bases and Rec- 
tangles by Mr Or win himself, 
and P.Rushton'a Roulette. I 
found no trouble loading the 
programs, which all start 
automatically The instructions 
are included in the programs for 
all but two of them, and rules 
for these are supplied in an ac- 
companying leaflet. 

I'lt go through the games one 
by one. 

OTHELLO The programming in 
this case is unwise las in most 
of the other games on the 
cassettei with the rules at the 
beginning of the listing, rather 
than the end. thus slowing 
down every GOTO and GO SUB 
access You get four options at 
the beginning of the game: "Do 
I play my best?", “Fast or 
slow?", "White or black?" and 
Do you want to go first?''. The 
square chosen by the ZXS1 is 
flashed off and on a few times 
before it makes its move, to 
show dearly where it is play mg. 
The program points out how 
many pieces the 2X8 1 is cap- 
turing. There are polite com- 
ments on attempted illegal 
moves and a comment on the 
game when it is finished. The 
program display is great, but 
the program does not play par 
ticuiarly well. There are much 
stronger lend more expensive) 
Othello programs on the 
market. 

AWARI: This is a game of 
strategy, again with a clear, 
full-screen display The 2X8! 
plays quite well, but there is no 
option on the level of play, and 
the whole game is over fairly 
quickly. This program is fairly 
easy to beat It provides a good 
game if you don't think too 
hard. 



Graham Charlton spends an afternoon 
with Michael orwin's cassette Two and 
finds that although the graphics for 
ail the programs are good, the games 
themselves are a mixed hag. 




IT “5 MY TURN 

YOUR LAST 
NOL'E UPS 

aw tR^Hi -H 

3HB i0-©> =3 

MY LRST NQL'E 
UR© TO 8 © 




: > > I PM THINK IMG < t < 



THE GAME OF RUARI 




YOUR 



YOUR 

MOUE 



SIDE 



Hi - IT " 3 RAINING PENNIES T OE>RV . 
i QU MAKE ME SHGQT Rf THEM E Y 

PRESSING any key after they 

= EG IN TO DROP , 

- 3U HRUE S0 SHOTS TC FIRE. 

YRES3 ANY KEY TO PLAY 




a f 



LASER BASES You and the 
ZXB1 each have 10 laser 
bases. The object needless 
to say — is to destroy your op- 
ponent's bases On each turn 
you have the option to fire, 
shield or do nothing at all. You 
are supposed to make your 
decisions at the same t*me as 
the ZXflf, when it displays its 
decision and then asks for 
yours. After this it displays 
what has happened to each 
base and the new positions. I 
found «t hard to resist the tamp 
ration of cheating by changing 
my decisions after seeing whar 
the ZX81 had done Perhaps 
the game could be written so 
that this cheating was not 
possible. 

WORD MASTERM IND This is a 
nice variation on the numerical 
Mastermind games. It has a 
vocabulary of over 1 00 words 
which can be changed fairly 
easily. The vocabulary is not tn 
the visible program, but you 
won't find it ver y hard toget the 
ZXS1 to reveal what words it is 
holding. This is a very good pro 
gram, and it really got me think 
ing. 

HECT ANGLES Horrors! Them 
structions for this game come 
on a separate sheet. They read 
like a script for the Monty 
Python Show, I haven’t a clue 
how to play the game, despite 
repeated attempts, and 1 can't 
work it out from running the 
program Perhaps an example 
m the rules would have helped a 
little. In its favour, this program 
has a full screen display, and a 
little machine code is included 
to speed it up. 

CRASH You use the cursor 
keys to steer your chequered 
worm to try and trap a black 
worm, controlled by the zany 
2X81, to ensure that it cannot 
move without hitting you or 
itself. It is trying to do the same 
thing to you. Very addictive 
although a touch on the stow 
side However, if it was any 
faster, I'm sure I'd lose every 
time. 

ROULETTE This is a great way 
to try out your betting system 
before going to Monte Carlo. 
There ere TO different ways of 
betting, and the system to 
enter your bets is easy to under 
stand Although the game 
seems to simulate the rules of 
'proper' roulette properly, I 
found (hat a system I invented 
enabled me to amass a vast for - 
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tune !‘m tempted now to try 
the system in reel life When the 
' wheel ' is spun in this program, 
I think it would be good for the 
squares on the board to flash or 
something, rather than just 
overprint a series of random 
numbers below the board. 
PONTOON: Ho hum, you might 
think But you'd be wrong. This 
program which features an 
excellent display of the cards — 
shows just how much can be 



done using good graphics 
when you have 1 6K to play 
with. 

PENNY $HQQT In this pro- 
gram, you make a robot shoot 
at pennies which are raining 
down from the sky. The intro- 
duction to the program was a 
nice touch, more fascinating 
than the game itself, A little 
figure appears to read the in- 
structions as they appear, then 
turns and shoots a sample pen- 



\3asmmss3 



o 



ANY NUMBER *35 TO 1 
RNY TUO * 17 TO 1 
ANY RQU<3)=I1 TO 1 
A SGR OF 4=© TO 1 
2 ROUS OF 3*5 TO 1 
1ST TUELUE=£ TO 1 
2ND TUEl_UE = 2 TO 1 
3RD TUELUE=S TO 1 
ANY COLUMN *2 TO 1 
ODD DR EUENsl TO 1 
dLPCK / WHITE =1 TO 1 
tANOUE t l-lS) = 1 TO X 
PASSE ( 19-361 *1 TO i 





WRITE DOWN YOUR MOUE£ FOR THIS 

*50 

3 133 3 3 3 3 

. if m @ 0 * S B SB 

lEMIl 



, OU HfiUE GOT £1000 



ANT SETTING INSTRUCTIONS'? (Y.’Nf 



I PONTOON 



THE BANK HAS 
VOUR CREC'IT 15 



a s a 

I 1 3 



. m a e s a » 

4 113 3 4- 



< ju jT jCt*. AT IS 




v OuP ST Ah c 
15 £ 100 






T WILL STICK WITH 13 



iiitiiiiiiHHirJHniHirnr 




I HAOE WON 





ny, This program is not par- 
ticularly challenging. 

GUN COMMAND This is 
another moving action game 
where you try to intercept 
missiles traversing the screen. 
It's OK, but like PENNY SHOOT 
could be a bit more challenging 
Overall, tor the £5 this pro- 
gram costs, it represents good 
value for money, with the good 
programs outweighing the 
weaker ones. However, I feel 
that a few of the lower standard 
games were added more to 
make up the numbers than be 



really good additions to the 
package. The programs all 
show how well the somewhat 
limited graphics of the 2X81 
can be made to perform, 
although they also indicate that 
there is a temptation to 'dress 
up" fairly shallow programs in 
fancy clothes to disguise them 
Despite all these comments, it 
represents a good selection of 
games You're sure to find one 
or two favourites which you’ll 
play over and over again. 
Cassette Two is £5 from 
Michael Or win 
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ZX81 software 



LARGE CHARACTERS 



CMRRR CT eRS 

57RNDLN ■RNDINKEYfLM PP 
7?RNDtftN COPy &OSU& 7 
i?S ?4»ftC5 JRCS |RftC& ?4j flC5 ipc^ 

f ^CS >4* PCS afiCS #ftCS 74, RC5 » 
■tTPN 



u XDE 

1 REM 
* D &03UB 



Txr 



PEEK I63£9=:ia4 THEN GOTO 
'RESERVE MEM 4 POKE IE 



3 PRINT 

*5 33*. 1P4) *■ 

4 STOP 

5 FOR I -O TO lia 

6 POKE 31744+1, PEEK. (2161+1) 

7 NEXT X 

a POKE 31600,63 
9 POKE 31657,201 
100 LET B$r "WIDE CHRRfiCTERS '* 
110 DIM ft* I3£,6i 
120 FOR X=2 TO 32 STEP 2 
130 FOR Y*1 TO 6 

140 LET P=PEEK (7679+S+COOE 6* i 
</2) +Y) 

150 POKE 16508, P 
160 RftND U5R 16514 

170 LET ft* 4 X — 1 Y J *CHR C PEEK 1st 
0S 

130 LET ft*(X.VUCHRl PEEK 1650 -1 ' 
190 NEXT Y 
200 NEXT X 




David KelsaH of St, Albans has provided programs to 
print wide and double height characters on the ZX 
printer. The programs can be combi ned to produce 
16 Jarge letters per line. 



310 REM 

220 RCM COPYRIGHT 
330 REM JRMUfiR'V 19 
240 REM 

9966 REM PRINT ft* 
<?990 FOR 0=1 TO 32 
7991 FOR K«1 TO 6 
9992 POKE 33355 (-K f6 
% lii . K) 

11992 NEXT K 

9794 NEXT J 

9995 FOR H*0 TO 31 

91P6 POKE 1644 4+H.H 

3P97 NEXT H 

?39P LET HPRjNTnUSR 



+PRINT DOUBLE HEIGHT CHfiRflCTEftSi 



1 IF PEEK 16 3 66 +256 fiPEEK 163E 
9=31744 THEN GOTO 5 

2 REM POKE 16369 . 124 

3 PRINT "MEMORY NOT RESERVED" 

4 STOP 

5 FOR X-0 TO 112 

6 POKE 31744 4-1.. PEEK (3161 + 1) 

7 NEXT I 

6 POKE 31600, S3 
9 POKE 31657,201 
9© DIM R *132 ,16? 

'00 LET B*r" +PRIKT DOUBLE HEIGH 
T rKflRRCTERS*" 

110 FOR Y = 1 TO 32 
120 FOR X*0 TO 15 

.*.3© LET ft* (Y,X + 1) *CMR| PEEK (76 
3y+3tCOOE B*<Y) +IMT (X.21 ) 

14© NEXT X 
130 NEXT Y 

9966 REM PRINT ft*,. 6 LINES RfT ft 

TIME 

9989 FOR X=© TO 10 STEP 6 

9990 FOR 0=1 TO 32 

9991 FOR Ksl TO 6 

9992 POKE 322S3*K *6 * 10-1* .CODE ft 
% i J, K+I) 

9993 NEXT K 

9994 NEXT <J 

9995 FOR M— 0 TO 31 

9996 POKE 16444+M,M 

9997 NEXT H 

9998 LET HPRINTkUSR 31744 

9999 NEXT I 
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Moving graphics 








Moving graphics 



the Wank to 'amove the black 
blab This blank is printed just 
before the screen SCROLLS up 
ward, to move all the zeroes up- 
ward. Your aim in the game - 
needless to say — is to avoid 
the hailstones, as you can see 
from diagram two. You'll 
remember that at the start of 
this article we mentioned that 
the AND function was fairly 
slow. To minimise the delay, 
wa ve used a single pair of ran- 
dom numbers (generated in 
lines 60 and 651 four times in 
line 70. 

Lines 1 00 and 110 are very 
interesting, and are crucial for 
producing a worthwhile pro- 
gram using the SCROLL f acility . 
Line 1 00 moves the PRINT AT 
position to A + C, B which is a 
line down from where the black 
blob is at present. Using line 
110, the computer then looks 
up this position in the display 



file, to see if anything is there. If 
it finds the code for "0" in that 
position that is one line 
below the black blob it 
knows the black blob is going to 
hit a hailstone, and prints out 
your score, the value of the 
variable S, The Q at the end of 
this line causes the ZX81 to 
stop with a 2 error code, mean- 
ing an unas signed variable has 
been encountered This is 
'cheeper', in memory terms, 
than running the line twice, 
with THEN STOP at the end of 
the second Line, or of saying 
IF .THEN GOTO 1020, 
where line 1020 reads PRINT 
S- Other memory -saving 
devices you can glean from this 
listing include the use of VAL a 
string, instead of using a 
number. Believe it or not. LET P 
= 1 uses up more memory, 
because of the way the ZX8 1 
memory works, than LET P « 



VAL "r\ and CODE "0“ is 
cheaper than the number 28, 
In our final program, 
SQUASH (program number 
six I, a bell (which looks 
remarkably like an asterisk) is 
bounced off a black blob at the 
bottom of the screen, which 
you move right and left by using 
the "Q" and "P‘‘ keys. If you 
menage to ‘bounce it', your 
score (shown in the top right 
hand comer of the screen) in- 
creases by one, and the game 
continues Miss the ball, and 
the fun is over. Enter and run 
this program to see how it 
works. Note that because a ran 
dom number does not have to 
be generated between suc- 
cessive reprints off the bell, the 
time the screen is blank is very 
short (only while the computer 
processes lines 65 and 701, so 
a second pair of variables to 
hold the ball’ ere not needed. 



Line 5 initialises the vertical 
position of the ball, and line 1 0 
sets up the player Iblack blob) 
Starting position. Line 1 5 starts 
the count at - 1 , which quickly 
becomes zero at line 30, before 
the first score is printed. Line 
20 initialises the bait's horizon* 
tal position, and 25 initialises 
the horizontal direction of the 
ball. Minus one sends it teH, 
zero sends it straight up and 
plus one sends it right. Line 30 
increments the score count 
Line 85 checks to see if the ball 
and the bat are fairly dose, and 
if they are. allows the game to 
continue. 

There are a number of simple 
ideas presented in this article 
for you to implement in your 
own moving graphics games on 
the ZX8 1 . We'd be pleased to 
see your favourite program 
which you’ve developed after 
reading this article. 



5 


LET 


5 = URL 


**0 M 


10 


LET 


R=URL 


M QM 


15 


LET 


T-UftL 


-*30“ 


£0 


LET 


B=ft 




25 


LET 


c=e/p 




27 


LET 


D = C + l 




30 


PRINT RT R 


/ B; to 


40 


LET 


X=ft 




50 


LET 


Y-6 




60 


LET 


M=RND*6+li 


65 


LET 


N=PNO*13 


7© 


PRINT ftT M + D,M-I 


; “0*'; 


ftT h.-Nj.n; •* 


0‘ , RT 



M -»-N ‘ **0 ” 

60 LET B = B+DfM 2NKEY$ = *‘8 ' .RhAP 0 
•T) _D* ( TNKEY*-‘ P” RND 6>D1 
90 LET S=S+C 
100 PR TNT ftT ft+C,6, 

110 IF PEEL ( PEEK l&3©a*2S i&*PEF 
K 163991 =CODE * 0“ THEN PRINT 5, Cv 
990 PRINT RT X,Y„*‘ " 

1000 SCROLL 
1010 GOTO T 

• Program five 



0 0 0 
0 

0 00 0 
0 

000 

0 

0 00 
00 0 

0 0 

00 0 0 



0 

0 

1 

0 0 
0 

0 



0 0 



0 

0 



0 



00 



0 



Diagram two 



Diagram one 



5 LET V*URL *16’* 

IQ LET ft = Y 

15 LET Lf = - Y .■'Y 

P0 LET X = INT (RNI>*25f3) 

2* LET DsINT <RNt'*3-lJ 

30 LET U=Uf 1 

■M PRINT AT ft -ft , ft -ft ;U 

FOR C="21 TO SI STEP S 
40 IF XNKEY **"*" THEN LET ft=ft- 

1 AS IF INKEYt= ,l P" THEN LET ft = ftT 

1 

50 PRINT RT S 1 . ftT SI, ft 

^ ^ - ** *» 

SL> IF X-0 OR X*3l THEM LET C ~ - 
D 

80 PRINT RT Y l X; “ ■* 

65 LET Y =865 C 
70 LET X=X*D 
75 PRINT RT Y,X; •'*" 

8© NEXT C 

65 IF ftBS fX~RJ <3 THEM GOTO 2S 

• Program six 



ZX COMPUTING SUMMER 1382 





Specialist Book$ 



G booming progrtmi for microcomputer 

1980 if Lv*£9 00 

AS T3BppF:SBN 0 8*01? 26S4 
Look* ft fpfUiCItJOn p#C^fQ4f IchT m*Cnjf 
dtftChbing what 1 h*y Aft, fh# beneMi th#* off-er 
md Tlwr us* on nucfocompulAfS. Gurtelm** for 
abieihing packagas. »nd for identifying th* best 
OrOduCT ars plvAfl 

Element* of BASIC 
1 370 R L*wia And 0 m Blakaiey fJW 

A* 20QppPiS&%0&&QT2 

tafreducet the BASIC language, covering the 
mAthAmit^Al, non numeric And Oft A prtice* amg 
facdibe* Generally machine independent with 
tupgfemenf* 10 ih «w th* *H«t of * number of 
d>f f«r«m implementation* 

Graphic* on itikf ocomputer* 

1981 J E Lana £4 00 

AS 44 pp P ISBN 0 8601 2 333 X 
E 4 plow me Type 0? graphic* becoming 
ncrSAiirvoly available in tow £0»t *ypt*m*. 
Hiuitratai I ha faciM** available and laUfi a 
ctoMr look At graphic* picture building 
technique* 

Information handling by mterocomput*** 

1881 J f Lana £4 00 
AG 80pp P ISBN 0 860 1 2 334 B 
Examine* the field of rnfomiation handling on 
m icraQr ocaiflQf v acrou The whole tpecTrum of 
fflCT O apportion* Amtii to prornolB Ah 
twareneu of currant practice* And trend* 

NCC® 



Introducing computer programming 

1979 Repr-nt W G Coflin ft f GO 
AS 364pp P ISBN 0 850 1? 210 4 
A miACNn« Language independent textbook for 
ih* beginner, providing am tN necessary basic 
information needed by aomeone starting on • 
computer programming OAfqAi 

Introducing data processing 

1380 NC C ffi.50 

AS 217DP P ISBN 0 660 1 2 2*5 7 

Cover A l he inquiiintonli of syllabi fpt 

introductory courses Provide* A r:pmpr#h*ri*iv* 

and accessible introduclion to data proceeding 

Aiiumee no prevtoui knowledge of Ih* *ubiecl 

Introducing mlcr oproceiAor* 

1 879 GL Simona i 9 00 

A5 1 7 7pp P ISBN 0 8*01 2 209 0 

Give* a prof da of ihe mierop# oeaeaof tccna 

paying Attention to typical application areas 

together with hard ware andaoftwar* 

information 

Introducing word procaiifng 

190! G L Simon* £8 50 
A5 TBOGOPISBNQ &5012 320 8 
Date ribes tha mam characteristic * of word 
procAAimg and dtacuftaae ns advantage* over 
convanttona! typewriting Comrminrcaifon. 
mainianAnca, security and coats afi considered 

D para ting lyttimi for mierocatviputar* 

1901 i E Lane €3 50 
A& 77pgF?SBN 0 86012 277 6 

£ itabkshas the requirement* of operating 
syptems for rnmrot pmpuTors tfi both commercial 
and industrial application urea* and AK*rrHn*& 

tha lacriihA* provided in a numb*? of currant 
product* 



Student not a * on NCC D P documentation 
•tandard* 

1976 NCC £$ $ 0 
AS 100ppPrSBNQ66012 339 9 

A lubAst Of fha ful dotumanlaliOn Alandird* 1 & 
UH by Atudanti on rourwc w h*n NCC 
*t*ndardA *r* pan of ift* iylabut 

Th* robot* art coming 

1 9 74 F H Gaorga bJD Humphn»t [»dat 

trooo 

A S 1 B8pp P ISBN D BSG \ 2 114 0 
Grve* a ganarAl back ground to currani 

di*v«lopm«nia m amfiCiAt inlangancA r*A* Arch 
and look* at whara th**« d#vaioom«mA could b* 
loading 

Utlnp com put*/* — a manager • guld* 

196CMP««fy £ 7 SO 
AS 1 BOpp P ISBN 0 B 50 1 2 24 1 4 
Inrendad to help manager* km<4*in*hi compuier 
affeCtivily Hi an of gam nation PtOvtde* 
Ah introduction for y*#F managemam covering 
th* lopicfe of pfenning and control pkn hum*n 
factor* 

Working with oomputara: a gulda to job* 
and caraa/a 

1975 €2 50 

AS 35po P ISBN 0 BGGtl 126 4 
A g«n*fal introduction En cempyling #* a c«r«nr 
for school feav*ft Covers how a compulc* m 
utad. whal tvpt* of fob mift and how to Uwm 
lor them 



TIa 



We are now able to offer, m eddihon to our uiual seleetion of book* on computers, a number of mpacialisi nila* from the National 

Computing Centre 

Rether then taking thoir enure fret of tome 1 10 title*, we have selected those moit relevant to the microcomputer market and the** are 

friled with their precift 

Ordering couldn't be simpler. iust tick the boxes, in the form batow. enclose e cheque or pottal order to the Total amount [pr make ute of 

the Berclayderd and Access facility) end send it all off to; 

SPECIALIST BOOKS. 

ZX COMPUTING 
145 CHARING CROSS ROAD, 

LONDON WC2H DEE 

If you art using your credit card to order please don't send it* just fill in the number and agn on lha dotted line 

Please allow 28 days for delivery of your book* 



CHOOSING PROGRAMS FOP 
MICROCOMPUTERS £9 00 

O E LEM E NTS OF BA SIC f 9 00 

0 GRAPHICS ON MICROCOMPUTERS 

€4.00 

C INFORMATION HANDLING 6 V 

MIC R OC OMRJTER S €4, 00 



□ INTRODUCING COMPUTER 

programming 

□ INTRODUCING 



DATA 



□ INTRODUCING 



INTRODUCING 



fff.ffO 

PROCESSING 

€6 50 

MICROPROCESSORS 
€9 00 

WORD PROCESSING 

case 



G OPERATING SYSTEMS FOR 
M 1C ROCOM PU TE RS O 50 

□ STUDENT NOTES ON NCC OP 
DOCUMENTATION STANDARDS €5 50 

C THE ROBOTS ARE COMING £t0,00 

□ USING COMPUTERS MANAGER S 

GUIDE £7 SO 

□ WORKING WITH COMPUTERS A 

GUIDE TO JOBS AND CAREERS £2 50 



Na 

Addraat: 



Amount! , . 

Make cheque* payable to ASP Lid, 








ZX COMPUTING SUMMER 1967 



111 




Review 




Hewson consultants 
have a variety of ZX81 
products — including 
games software, 
'serious' software, and 
andrew Hewson s book 
'Hints and Tips for the 
ZX81 Graham Charlton 
puts them through their 
paces for zx Computing. 
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A biy bundle of material from 
Hewson arrived at my home, 
and I spent a long weekend 
working through it. The 
products I looked at, and their 
pnces. were the hook 'Hints 
and Tips for the ZX8V 
(£4.25$ Space Intruders 
(E 5,851, Language Dictionary 
(£3.75] and Planet lander 

1 £3. 75). 

The area covered by the 
nmts and tips book is shown 
clearly by the chapter titles: 
Saving Space: Understanding 
the Display File; Converting 
ZX80 Programs; Chaining 
Programs: Machine Code; plus 
a mixed bag of twelve 1 X 
programs. 

The book appears to be 
aimed mainly at those with 
only 1 K RAM. If you have only 
1 K, I'm sure you realise how 
difficult it is to run even the 
smallest of programs. 
Therefore it is essential to 
understand how your ZX81 
works, and know some short 
cuts to help you in 
programming. This book 
should help you. 'Hints and 
Tips' contains an extensive 

2 7 page chapter on machine 
code, although it doesn't give 
a full list of codes Hewson 
Consultants do supply, for 

£1 45, a full list, in which 
each Op Code is explained and 



cross referenced. The book 
eases the user into the idea of 
using machine code, with 
many examples of its use in 
the book. 

As well as this. I found the 
chapter on chaining programs 
quite enlightening. I didn't 
know, until I read it here, that 
■t was possible to pass data 
between programs. In all, this 
slim volume is good value, and 
an essential aid to those with 
an unexpended ZX6 1 . 



Space intruders 

This program, for a ZX81 with 
1 6K, comes dubbed once on 
each side of a cassette, along 
with full instructions. Even if 
you'd never used a ZXS1 
before you got this program, 
the instructions would enable 
you to toad and use the 
computer. Written in machine 
code for fast action, the 
program has 40 alien ships m 
each squadron, three laser 
guns and full score display. As 
well as this, the ZX8 1 can 
play itself - although not very 
successfully. Continuous firing 
is available, and you have to 
be quite quick to avoid the 
aliens' bombs. All in all, this is 
an enjoyable version of the 
popular arcade game. 



Language 

Dictionary 

Written for a ZXB 1 with !6K, 
Language Dictionary is an 
easy-to-use program, with a 
number of options. It can 
search for a word in either of 
the languages used, allows 
you to update or dump the 
entire contents or to save 
these on cassette. Although 
the method used to store the 
words packs them tightly it 
appears it would take a long 
time to find a word Stored near 
the end when the dictionary 
was full. 

Statistics 

This pack consists of three 1 K 
programs Graph Plot, which 
does exactly as the title 
suggests, using data entered 
from the keyboard; Chi 
Squared Test, which 
"calculates the value of the 
chi squared statistics for 
comparing observed and 
expected values ", and 
Statistics, Regression, Trend 
which is used to calculate 
mean and standard deviation 
and a least squares regression 
line or trend line I am sorry to 
say that these programs 
appear to do little more than 
someone with a pocket 
calculator and a piece of graph 



paper could achieve - and 
probably in less time than it 
takes to locate and load the 
required program. Of course, it 
would he valuable if a large 
number of similar problems 
had to be worked through. At 
the very least, the programs 
prove convincingly that the 
ZXS1 can be used for more 
than games Perhaps a 1 6K 
maths tape would be more 
useful, and would provide a 
better indicator of the ZXB 1 's 
abilities. 

Planet Lander 

This tape contains four 1 K 
programs. In Planet Lander 
you have to lyawnl land your 
spacecraft on a planet's 
surface. Stopwatch is self 
explanatory. The third 
program is Space Docking, in 
which (yawn again) you have 
to dock your spacecraft with 
the space station. The final 
program is Clock, in which you 
set the time and then sit back 
and watch the display 
increments each five seconds. 
Two of these programs are 
available from the book Hints 
and Tips ' so I suggest you buy 
(he book You'll learn a fair 
amount, and enjoy using the 
book far more than you will 
this last pack. 
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Machine code 



Saving machine code 



as a self-confessed machine code 
freak, who gets withdrawal symptons 
without a daily shot of bytes, Mike 
Bidden decided to push some code up 
the ZX81, only to discover that it was 
a totally different machine from the 
zxso, and that he was unable to use 
hfs tried and tested favourite 
methods. This was due to lack of RAM 
or because the overseeing 8K ROM did 
naughty things to the code he POKEd 
In. Let Mike tell you the story . . . 



Summary of 
Possible Methods 

I first considered an the 

possibilities: 

1 . Establishing a dummy array 
with DIM A!h 1 and then 
POKE into VARS, 

2- Moving RAM TOP down (as 
Mr. Sinclair has provided 
two nice little PGKEable 
bytes 16388/16369 for 
just this purpose) and then 
POKEing the code into the 
available space NEW and 
CLS can't touch it, which is a 
major advantage. 

3. POKEing into a REM state 
ment. Here at least, the code 
would be saved and safe 
from attach, but I was wor- 
ried about displaying the 
REM and the dreaded 
system crash that would 
follow when the basic inter- 
preter found naughty, non 
dispiayable codes for it to 
put on the screen. 

4. POKEing above program and 
display file, but far enough 
below the stacks, to prevent 
collision with the '‘calcu- 
lator stack". At least the 
code is immobile here, but I 
never liked this one with the 
2X80. as it's a bit "by 
guess" as to whether the 
code gets overwritten or 
not. 

5. Setting up a string array to 
contain the code and stripp- 
ing it out byte by byte. This 
gobbles up memory at a 
phenomenal rate, plus the 
fact that you are tied to 
relative code as the strings 
shift. 

The Sinclair Manual 

The Sinclair Manual is as good 

as useless on using machine 



code (read Chapter 26), but to 
be fair, it's directed at those 
new to programming end in this 
it succeeds. The Sinclair 
Manual mentions methods 2, 3 
and S with scant detail, but l 
began to wonder why there 
was no mention of a dummy 
array and VARS. 

Experimentation 

So I set out to try this method 
first. I have always favoured 
MICRO MON (the ZXSO magic 
book) for this purpose. Micro- 
mon pokes hex code into VARS 
(system variable area), i con- 
verted Micromon into some 
thing the ZX6 1 could recognise 



(no TLS on the 8 1 you have to 
use 12 to ) instead) Having 
got the program in and running, 
I discovered that there were on- 
ly about 50 bytes left for the 
code and that DIM A(25l was 
about alt that was possible Not 
only that, I could not POKE into 
the VARS area, all my carefully 
considered bytes were Over- 
written to ieros. Perhaps I was 
doing something wrong, but at 
this stage I stopped trying to 
POKE into VARS. 

Method two worked as 
described in the Sinclair 
Manual, but what's the use of 
code you cannot save, without 
a special routine that consumes 
precious memory. Sc I discard 



PF U 10k> OfflRflCTERS OF 
YOUR CHOICE 
LET a -J.SS X 4 

c 

PRINT H, “ " ; PEEK R 

J cT R sfi -I 1 
XlPttT R$ 

- _ THEN GOTO 3 5 

Ah = N THEN GOTO 90 
JT THEN GOTO 120 

R 1 URL R* 
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ir r* 
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GOTO 


15 
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125 


PAST 




1 
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1- 0 


GOTO 
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ed this as not being a possible 
favourite. 

Method 4 really is a bit hit 
and miss and Method 5 uses 
too much memory, That left 
Method 3 POKEing into REM. a 
method I have not favoured m 
the past due to the 
displey /system crash problem. 
However, not to be daunted by 
this, I wrote a program for ex- 
perimentation. 

Experimental 

Program 

I decided that severe memory 
limitations on the basic 2X91 
meant that the program must 
use decimal addressing and 
that the code should also be 
decimal, Having decided this, 
the program below was produc- 
ed, to load 100 bytes of 
machine code. 

Do not try to run machine code 
whilst compute and display is 
Operating if you are going to use 
the accumulator: it won't RET 
Hence line 1 25, 

The program is started using 
GOTO to and prints the ad- 
dress of the first available byte 
after the REM statement, 
together with the contents, 
which will be the code of your 
chosen character I used one 
hundred letter As and therefore 
found 38 returned at address 
16514 Pressing NEWLINE on 
ly, steps through memory one 
byte at a time. R ’ NEWLINE 
(RUN! runs the machine code 
from the address being 
displayed on the screen and 
returns to that address (assum- 
ing your code RETs successful 
ly), 'N" NEWLINE (NEW) 
allows you to jump to a new ad 
dress in memory Simply enter 







Machine code 



The new address fin decimal) it didn't Crash 
followed by NEWUNE. I spent V 

many happy minutes stepping 
through Clive's ROM after 
entering "N" NEWLINE. 0 
NEWLINE, followed by a suc- 
cession of NEWUNEs. If you 
have the patience you could list 
and disassemble the ROM 
(please sand me a copy). Any 
area of RAM Or ROM can be ex- 
amined in this way. If you have 
the program operating correctly 
the first ten bytes of ROM 
should read ; 



In Summary 



3. It can be saved. 

Using the experimental pro- 
gram also allows you to step 
through end examine the ROM 
and incidentally, run parts of 
the ROM, to find out start ad’ 
dresses of useful subroutines. 
Use the program and have a 
dabble with machine code 
yourself. 



I accidentally displayed the This will definitely be my 
REM statement with the codie m favourite method of entering 
it and to my amazement it machine code since' 
didn't crash. Where tt en- 1 . It's immobile and absolute 

countered a naughty code, addressing can be used - 
clever old Clive s ROM simply 2 It's crash proof even if REM 
told it to display a Question is displayed, 
mark. 



Soon This 
Of*r MatpJ M. 



Decimal Content 
21 1 
2 53 
255 
127 
195 
203 



Address 



The next step was to try some 
machine code that actually did 
something, so I decided to pro- 
duce a short tone for my add on 
sound box. (Use any amplifier 
of 2 mV sensitivity plugged in- 
to mic. socket of your com- 
puter.) 

Producing a Bleep 



So GOTO 10 followed by 
NEWU NE produced 16514 
36 The 36 was simply the first 
letter A of my REM statement. 
The following code was then 
written in: 



Address 

16514 

16515 

16516 

16517 

16518 

16519 

16520 

16521 

16522 

16523 

16524 

16525 

16526 

16527 
16526 

16529 

16530 

16531 



Decimal Byte 
14 
255 



With some trepidation, l set the 
address to 16514 and pressed 
"R" NEWLINE. My sound box 
bleeped happily and I heaved a 
sigh of relief. {Use appendix A 
of tha Sinclair Manual, if you 
want to convert tha coda to hex 
and unravel the bleep program.) 
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Programs 



YT 



The "science 1 of bio-rhythm* is 
based on tht belief that each of 
us it in the throe* of three cycle* 
which ttart at the morntm of birth 
and continue until derth. 
PHYSICAL The 23-day Phytical 
cycle relate* to endurance, aggrev 
live nets and physical strength. 
EMOTIONAL The 28day 

emotion el cycle govern* emotion*, 
opt kn rim /pessimism, frustration, 
temper end moodiness, 

MENTAL: The 33-dav mental 

rhythm is related to logic „ reaso n - 
ing r ease of expression and common 
Mm 

Thif program takes your date of 
bmK then the date of the day 
which interests you, end work* out 
the 'worst point" on each of the 
three cycle* in relation to the day 
you have nominated. 



Jte 

♦ i 

*. i i 

* 9 

1+ I 

• * 



* I##* t 

* I * 

f I f I 
it! I 

i * i 



till' 



■ ******* i**r 

: it iw i lie i < 
It* f I it* l 
t 1 * 1 ! * * I * J ■ 

* ♦ I I 1 9 J I * • 



fief 



♦ I * ' : * * • * i ■ 

I 1 9 \ I 1 I f * I I 1 9 I t * - 

# I ! I * I I 1 * I I I *- 

Iff! It f I I It I M 
-HtM' -H • i ~ l **. Hi - H - - 1 -Hi-HH- -H-f-*- 
: i i *+t i i i i it i i * 

! 9 i t I i i 9 f I l - 



1 I 


£*l ! 1 ! • ; * 


I i 


1 9 


1 1 


I + ft ! !f 1 * 


i l 


1*1 


J I 


+ t J i **t 


l ' v l 


■ J 


! It . 1 l *9 \ 


I 1 


9 I 1 


I I 


1 r t ft 1 + # I 9 


nil 


i ! 


! * 1 ***** 1 
^_j-_ J irj_i L - * - 1 - 1 - A 1 : i.-ijL- 1 


999 1 1 



GOTO 210 
let T=a 

IF 8 -3 > =& THEN LET T =2 
IF T =2 THEN LET B=B + 1 
ir T =2 THEN GOTO 90 
LET R=R-1 
LET B=B + 13 

LET C=IMT 1368. +IKT 13 

) + C 

RETURN 
LET T»0 

LET F=6-INT IG^DJ +D 
IF F > D ✓* 2 THEN LET T -2 
IF Ts2 THEN LET H=?D-F 

IF T-2 THEN GOTO 160 

IF F=0 OR D/2 =F THEN PRINT 



378 LET Z*R 
380 IF R < 1900 OR R>19 
TO 370 

320 PRINT "MONTH (PS 

4.00 INPUT B 

405 LET Q=B 

410 PRINT "DRY (BS 24 

420 INPUT C 

421 GOSUB 6000 

422 LET P-C 
425 GOSUB 30 
430 CL 5 

440 LET GsE-U 
450 PRINT "BID-RHYTHM 
Q ; " ; 



R>1999 THEN 

ms in?- 



2 4) ?” 



FOR 



452'' IF Z — 1900 <10 THEN PRINT 



170 IF F=j0 OR D /2 =F THEN RETURN 
160 LET H^D^2-F 

190 PRINT "AFTER H; " DAYS" 

200 RETURN 

210 LET Y>» "THE WORST DRV IS " 
220 LET X*s" CYCLE" 

230 CL S 

240 PRINT “ENTER t'ERR OF BIRTH 
CRS 1950) *' 

25® INPUT R 

260 PRINT “NUMBER OF BIRTH MONT 
H ms 12) ?“ 

270 INPUT B 

260 PRINT “DRY OF BIRTH IRS 30) 
7 ** 

290 INPUT C 
300 CLS 
310 GOSUB 30 
320 LET JaE 

330 PRINT "NOU, TO FIND YOUR BI 
O-RHYTHM ‘ , "FOR R SET DRY,. ENTER 
THE" 

340 PRINT "DATE THAT INTERESTS 
YOU" 

350 PRINT 

360 PRINT "YEAR CRS 1960.1?" 

370 INPUT R 



DATE THAT INTERESTS 



455 
460 
470 
480 
490 
500 
510 
520 
530 
54 0 
550 
560 
570 
580 
590 
600 
610 
620 
630 
DATE' 
640 
645 
650 
6000 
6010 
6015 
0040 
6050 



PRINT Z — 1 900 
PRINT 
PRINT 
LET 0-23 

PRINT "PHYSICAL",: 
PRINT Y* 

GOSUB 110 
PRINT 
LET D - 28 

PRINT "EMOTiONfli," 
PRINT Y$ 

GOSUB 110 
PRINT 
LET D =33 

PR INT * "MENTAL ";X$ 
PRINT Yf 
GOSUB 110 



"PHYSICAL 

Yf 

110 



PRINT 

PRINT 

GOSUB 

PRINT 

PRINT 



“ENTER 



FOR ANOTHER 



INPUT US 
CLS 

IF US--Y" 

FOR 1*1 TO 
PRINT “ 
NEXT I 
RETURN 



THEN GOTO 330 
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WHAT CAN I DO WITH 1K7 

If your answer is "not much' 1 , then you must read 
the new book from V&H. ’What Can l Do With IK? 
t40 programs and routines for me I K Sinclair ZX811’. 

Here at last are some serous land some fun!) 
programs which all run in \K 

Don't be misled by the titles Roulette' actually 
analyses gambling systems, 'Chinese Horoscope' 
reveals your birth sign, month sign, element and 
ascendant, 'Payroll' handles ALL tax bands These 
are not just simple programs. 

FREE OFFER!!! 

A free listing of ’Chess in IK' is included with all 
mail orders mentioning this magazine! 

What Can I Do With IK?' is available from most 
bookshops, computer shops, or direct from - 

V&H Computer Services 
182c Kingston Rd. 

Staines Middx. 

Tel: Staines 58041 



Price £4.95 tine. p&p). 
Also available on 
cassette £4.95. 





TWO GREAT ZX81 16K 
CHESS GAMES 
ZXCHESSf ENHANCED) 



* Written totally rn machine ccnjft 

* Full graphs display ot Chess board 

* Si* i*rv!s ol play Tw play «whn compeiiuan tm*? irmns 

* Option io play BfeCl V White 

* Ploy? all legal moves including, costing and en 

* Cassette routines tot saving unfinished (jam© anrj returning to 
later 

* Displays moves ot gam« on screen or printer tor ar\etys<s 

* Prim o copy o' 'he Chess board onto the punier 

* Board can be set up m any position , you irar e.tfi. swap srd* |, > 
nudgame 

* dear whole board with or e command < i-<<i game analysis 

ceso 



ZX CHESS If Wh The st» ing^i ZX81 * - v. gair« as 
no other has beaten it" 



* A- the features ot ZXCHESS plus 

* Book of 3? Opening moves 

* Severs levels ot ditncuHv FOUR P iv wtlhm compeM on lurw 

IrmitS 

* A mo VI- is suggested ny th*ZX01 1 warned 

* Optional Full Graphic version using ihe QS C,HHS j 

f 12 99 

2 copies supplied on cassette with feu instructors 
Cheques and postal orders payable to 



ARTIC COMPUTING 

396 James ftocbtt Avenue 
Hull, North Humberside 
HUS OJA 




TURN 'LISTINGS’ INTO DYNAMIC ZX GRAPHICS. 






Fiyieaf 



cover 



Al you need n a penal, ingenuity. arid Pont T? Ptoiier Prgdkcbf 
sViinei hours ydul (tecover aH HX1S ol ways to Change vynnfc" m(o corn outer 'pclui«" 
and produce reatty dynamic programs 1 
You can do it easly with lh* help of a PRINT N' PLOTTER 

JOTTER irvs FILM. 

The JOTTER * a 1 QQ page Graphcs Pad deagned tqr the 
2X01 f0O Every page has a PRINT and PLOT grd showing 
the screen bcatm it xeAs you any part ot itw ween m 
seconds, and owes you s 'sieicfipsif ro pradure msAth* 
gr aph< s tor games Dean ess programs, etlpritiauoii I ^ 

panels, tabulations - everything the normal bsi mg lacks' |.„ 

PRINT 'N' PLOTTER FILM used with tN J01 TfR and is a matt, trwspa-eni 4 to 
verson with Kterttcaiy seed gnds Use it to to or Prun e PRINT or PLOT or use ir to 'copy' 
pihoiograpfe, maps charts, lettering or tiusuafions to use m programs You car draw an me matt 
surface, and rub out or wash it and use again ' Prml 're Ptatier produett *4 help you produce 
dynamic programs, whether you're converting existing letmgs or writing an ongatal 
Ask lor mem at your local: Comp Shop, or sand today to mail order 



Numbered ’ 
PLOT Grid- 






Ww- 



GOOD HEWS 
* F OR * 
pmnTER 
OUinERS 



rd. 






il rou 0a nol Mb la me Efta toupee mini, ilirng your TtqufTBmur-ri . 

To Pfuni V PlUMP Pfpductj <z mpI 9 It#) Smi Uftfpi SI * 9 SE 
Mmmfidrn J3mRS®n M O RfcasE wnj itw FIMS §> E 22* 
PiM* wd *Th VAMW5 ® f 1 00 If 1 SO if W(j*itd »ittwut JQTTM « HIM* 
□ iferaEisw wdwed r ii my tee&Vtn Ntt 






■ 4Aartii«u«f Wt»M| it IllOHiMMf 



i Ml 4 b p*i 



"tar 



Bo^rd tracking 



■ m*+ v** iz**^#*sh*» v# |4 



v tiifcpiCh itaimdUIMr * 
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COMPUTING GLOSSARY 











Address The number, eg 
62766. identifying 3 place in 
memory. 

Afuminised I paper) Printer 
paper surfaced with a thin 
depesn of metal. The 
characters are formed by 
darkening caused by electric 
current flowing onto the 
paper from the pins of a 
matrix print head. 

ASCII American Standard 
Code for Information 
Interchange — representing 
letters, numbers etc by 128 
permutations of a 7 bit code. 

Assembler Program which 
converts the low level 
mnemonic instructions of 
assembly language to the 
binary machine language 
instructions required to drive 
a centra i processor. 




BASIC Beginners' All-purpose 
Symbolic Instruction Code — 
a popular high-level 
programming language 
developed at Dartmouth 
College. USA 



Batch (Processing) A method 
of computer working m which 
a large number of 
transactions are grouped 
together before processing 
iso that control totals, etc 
can be taken) and which are 
then passed through the 
various stages of processing 
as a group or batch This was 
the original method of data 
processing for commercial 
work and contrasts with 
interactive and demand 
processing. 

Baud A rate of data 
transmission commonly, 
though strictly not correctly, 
taken as synonymous with 
bits per second 

BCD Binary Coded Decimal 
a 4 bit system for 
representing the 1 0 decimal 
digits 

Benchmark A standard 
computing task used to 
measure the relative speeds 
of different processors 

Binary Numbering system 
with the base 2, using the 
digits 0 and 1 instead of the 
decimal senes 0 to 9 All 
digital computers work on 
data and instructions 
presented as binary numbers. 

Bit Binary digit (contraction!. 
Must be 0 or 1 . 



Block A sequence of data 
words Or bytes treated as a 
unit, especially when working 
with magnetic tape. 

Boot An instruction or very 
short program which will 
initiate a computer's 
operating system [short for 
bootstrap), 

bps Bits Per Second a rate 
of data transmission between 
devices. Eg 300 bps is a 
popular rate for some 
terminals, roughly equivalent 
to 30 characters per second 
Icps or chps) 

Bubble memory A compact, 
high capacity random access 
memory device which holds 
data as minute magnetic 
domains or bubbles' - The 
data is not lost when power 
is removed 

Buffer 1 1 ) An area of memory 
designated to hold data being 
transferred between devices 
working at different speeds, 
eg the fast processor and the 
slower keyboard, printer or 
disc. 

(21 An electronic 
device in a signal path 
designed to allow signals to 
pass in one direction bul to 
hold back unwanted reverse 
voltages which might damage 
the sending apparatus. 



Bus I sometimes spelt Buss) 
Basically means the multiple 
wiring common to several 
parts of a computer amt the 
number of Channels therein 
eg a 16 -bit bus addressing 
64 K memory locations or a 
20 way bus addressing 1 
megabyte. Bus is now 
generally identified with the 
pattern of connections to the 
plugs and sockets whereby 
optional units (eg more 
memory) may be connected 
to a computer 




CAD I L Computer Aided 
Des 1 gn /Ins t r uc 1 1 on/l earn* ng . 

Cartridge A protective earner 
of magnetic tape la variant of 
the familiar cassette) or disc. 

Central processor The heart 
of a computer in which the 
actual program instructions 
are effected 

Chain A process whereby one 
computer program 
automatically follows another 

COBOL Common Business 
Oriented Language. 



Bug An error in software 



Byte A unit of data 8 bits 
long. 
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Compile A program whose 
function is 10 read another 
program written in a high- 
(eve! language, such as 
COBOL or FORTRAN, and 
convert it to machine code 
which a computer cen obey. 

CP/M Control 

Program/Microprocessor. A 
popular disc based operating 
system for microcomputers 
using the BOBO end Z60 
processors. 

cps Characters i rarely cycles! 
Per Second {sometimes thps). 

CUTS Computer Users' Tape 
System — a standard for 
recording data on cassette 
tape. 



Daisy Wheal The ty pehead 
component of a sequential 
printer like the goffbaH but 
faster - whose characters 
are held on the periphery of a 
serrated plastic disc. 

Dale base A system for 
organising elements of 
information in a machine code 
file so that a program can 
readily select from this data 
any particular abstraction or 
combination of information 
that may be called for. For 
instance, a customer data 
base might include full details 
of all Customers las required 
for service and distribution 
departments as well as sales 
and marketing! and also of 
every service call and delivery 
as well as each item invoiced 
to these customers during a 
year or longer. A suitable 
program could access that 
data base to answer such 
questions as "identify the 
customers buying more than 
£ 1 ,000 of item A' in less 
than five deliveries and 
receiving less than two 
service calls in the year " 

Debug To correct the errors in 
a program. 

Disc (Disk) Magnetic storage 
device allowing fast random 
access to any selection from 
a large volume of date A full- 
size hard disc will hold say 5 
megabytes or more, a smaller 
floppy disc typically holds 
from BO to 250 kilobytes but 
in either case the capacity is 
being increased all the time 

Diskette A floppy disc, 
especially the smaller 5 V 
size 
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DOS Disc Operating System 
a computer operating 
system held on magnetic disc 
rather than in ROM An 
initialisation process will copy 
the operating system into 
memory whenever the 
computer is first turned on. 
Also an operating system 
which controls the disc 
themselves and may 
supplement, rather than 
replace, the computer's 
original operating system, 

Duplex A mode of data 
transmission where each 
station can send and receive 
simultaneously. 

Dynamic (Memory) Random 
Access Memory (RAM) 
requiring constant refresh 
signals but normally using 
less electrical power than 
static memory. 




EARGM Electrically Alterable 
Read Only Memory. Typically 
taking 1 0 mSec to erase and 
1 msec to write, this non- 
volatile storage might be 
better considered as Read 
Mostly Memory’ as the write 
capability is likely to be 
limned to say 1 00,000 
cycles. 

Edit Alteration of text in 
program or data files. Often 
necessary, some systems 
make editing easier than 
others. 

EPROM Erasable 
Programmable Read Only 
Memory. Writing typically 
takes one minute and erasing, 
by ultra-violet light, 10 
minutes or longer. 




firmware instructions or data 
permanently stored in ROM 

Floppy (disc) A mass storage 
device comprising a soft 
(floppy I plastic disc with 
megnetisabie surface on 
which data is recorded and 
may be accessed rapidly by a 
moving read/ write head The 
disc, either 8" or 514" 
diameter, rotates inside a 
protective cardboard sleeve. 



FORTRAN Formula 
Translation, an early and still 
popular high-level 
programming language, 
mainly used for scientific 
purposes. 




Gotfball A type of typewriter 
for the prim heed from which 
it gets its name] in which the 
print characters are embossed 
on the surface of a sphere 
very similar in size to a 
golfball. Rotation of the 
sphere brings the appropriate 
character into line for each 
required impression. The 
process is usually slow 1 1 5 
cpsi but of good quality 




Hard Copy A 

computer printout or 
listing on paper. 

Hardware The 

physical elements of a 
computer (contrasted 
with software). 

High-Level Language 

Programming 
language usually 
claimed to resemble a 
natural language, and 
with powerful 
instructions, each 
generating several 
machine language 
instructions Examples include 
BASIC, COBOL and 
FORTRAN, 




Intelligent terminal An 

input/output device 
which includes its 
own logic circuits and 
memory so that, for 
instance, date may be 
validated or changed 
in format before 
transmission to the 
main computer. 

Interactive A working 
arrangement under 
which the computer 
reacts immediately to 
respond to any 
mistakes which may 
be mads by the user 
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[he combination of circuit 
elements in a small silicon 
chip. 



instruction, line by 
line, immediately, 



Interrupt A signs! 
which suspends 
processing to allow 
some other command 
to be obeyed 



I EEC Institute of 
Electronic end 
Electrical Engineers (in 
USA) — a body which 
has set a number of 
standards for more 
orderly interchange Of 
information between 
various electronic 
devices, including 
computers 



I/O input 'Out put 



Impact (printer} One 

which forms 
Characters by striking 
a ribbon on to paper 
endi can therefore 
produce carbon 
copies. 



Integer BASIC 

Concerned only with 
whole numbers, 
cutting off any 
fractions or decimal parts. 



Kilo |K| Abbreviation 
of Kilo, normally 
meaning 1000, but 
1024 12 1 0 1 when referring 
to memory. 



Kansas (City) A standard tor 
recording programs and data 
on cassette tape, named after 
the city where a conference 
was held, at which the 
standards were agreed 



Machine Language (code) The 

lowest land tediously 
detailed) level of program 
instructions. All higher level 
coding must be converted to 
machine language (by 
compiler or interpreter) before 
a processor can obey it. 



Mainframe A relatively lergr 
computer. The term derives 
from times before integrated 
circuits, when processors 
were wired up with large 
numbers of separate 
components mounted on 
circuit cards or boards which 
were in turn mounted in metai 
racks or frames enclosed m 
one or more large metal 
cabinets. 



Main# I printer I Printer whose 

characters are formed by 
selecting a pattern of dots 
from a matrix typically five 
dots wide and seven high. 



Memory Immediate access 
date storage, directly 
addressable by a central 
processor and typically 
comprising a combination of 
RAM and POM 



Micro lalso u) Prefix signifying 
one millionth. Also used 
descriptively of something 
very small, though not as 
small as nano- or pico- 



Micro processor An LSI chip 
holding a complete processor 
tarthmeiic logic unit and 
control unit} 
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Microprogram A very low 
level of programming, 
normally implemented in ROM 
by the processor's 
manufacturer, to increase in 
effect the set of instructions 
which the processor can 
obey. 

Minicomputer A somewhat 
vague term for the middle 
range of computers. 

Machines addressing up to 
64K bytes or words of 
memory tend (at the present 
time I to be called 
microcomputers and 
machines able to address 
more than 64K memory 
locations tend to be called 
minicomputers unless they 
separate into distinct parts, in 
which case it may be called a 
mainframe. 

Mini floppy The smaller size 

of floppy disc , 5 'h ' 
in diameter. 

Modem Acronym for 
MOdulaior'DE Modulator — a 
device adapting computer 
data for transmission by 
telephone line and vice versa. 

Monitor The first level of 
computer operating systems; 
the program which turns 
machine code commands into 
action, managing input, 
output etc. 



Operating System The 
computer’s resident program 
which determines how 
instructions, input and output 
devices, etc ere managed 

Overlay A program too long 
for the available memory may 
be entered and processed by 
instalments, each segment 
overlaying or replacing the 
code previously stored while 
the various values allotted to 
common variables would 
continue from one program to 
the next. 



Package A set of programs 
designed to perform a 
common task, eg payroll, 
generalised to suit a variety of 
users. A turn-key package 
may comprise both the 
programs and the equipment 
on which they run 



Rascal Program language, 
designed to facilitate 
structured programming 
especially on small interactive 
machines. Named after 
Gabriel Pascal, 

Patch A small piece of 
computer program inserted in 
a longer program to remedy 
some bug or defect in it. 

Peripheral Device attached to 
a computer, eg printer, 
plotter, disc unit, but not 
necessarily essential to its 
use. 

PILOT A programming 
language for small computers, 
designed to be particularly 
appropriate for teaching in 
schools. 

Plotter Computer driven 
graphic display using pen on 
paper. 

PROM 1 Programmable Read 
Only Memory. 






RAM Random Access 
Memory. Read write memory. 
Data may be written to or 
read from any location in this 
type of memory. 

Reset {button) A switch 
whereby computer control is 
returned to the monitor or 
low-level operating system 
and all internal variable values 
are changed to zero. This 
may be the only way of 
getting out of some endless 
loop which has arisen from a 
programming error. 

Return Return the key and 
corresponding computer 
instruction which sends the 
contents of keyboard buffer 
into a computer's memory for 
execution (term derives from 
'carriage return' on a 
type writer} 

ROM Read Ontv Memory, 

RS232 A communications 
interface used for modems 
and for Serial printers. 

Run The instruction to 

execute a program. 

n-sec Nanosecond, one- 
thousand-millionth of a 
second. 
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S 100 Name of a bus or 
connect ton standard shared 
by many manufacturers and 
employing 1 00 connection 
positions. Unfortunately, 
there are some minor 
variations between different 
manufacturers' versions of 
the S- 1 00 bus but the I EEE 
has now defined a universal 
standard lor it. Primarily 
designed as a memory bus 



and not for general purpose 
use. 

Software The different kinds 
of program required to work a 
computer. 

Source code A program 
written m one of the high- 
level languages and requiring 
compilation into machine 
language before use, 

Static RAM Random Access 
Memory which does not 
require Continuous refresh 
signals but tends to use more 
power than Dynamic RAM, 



and still loses its contents 
when power is removed . 

String A sequence of 
alphanumeric characters 



3 



Terminal A device, normally 
remote from the computer, at 
which data can enter or leave 
a communication network - 
eg a tele-typewriter working 
over telephone lines. 



Thermal (Printer! A matrix 
printer wherein the print 
impression is made by heating 
a selected pattern of wires 
within a matrix (say 5 x 71 so 
that the heat causes points 
on the specially treated paper 
to darken, to form the 
selected character 

Time Sharing A method of 
operating a computer 
Whereby two or more users 
apparently enjoy simultaneous 
access to and control of the 
machine In practice what is 
happening is that the 
computer is attending to the 
users one at a time, but in a 
sequence of time intervals so 
short that none is normally 
aware of any delay. 

VDU Visual Display Unit a 
television type screen on 
which computer messages 
can be displayed. 




Word The spec tiled number of 
bits that a computer is 
organised to process as a 
group - eg 16 bit word: but 
the popular 0-bit word is 
called a byte 

Word Processor A computer 
with software for entering, 
editing, storing, formatting 
and printing text, rather than 
processing figures 
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In this version the player plays 
against the computer, and a 
pattern of lines is drawn up to 
start the game off at a more in' 
foresting level. The matrix is 1 2 
x 9 dots giving t95 possible 
moves, the score and " whose 
turn", etc is primed below. The 
pattern choice is not random m 
any manner and the same 
choice of pattern number will 
result in the same pattern 
The patterns 1 9 will fill up 
60 or so moves in the matrix 
and then return to "Your 
move”. Patterns from A Z may 
or mey not start with "Your 
move”, and some squares may 
be “claimed” by the pattern. 
These will be marked with an 
*7” in the centre and are not 
counted On the score. If 0 is the 
choice of pattern then no pat 
tern will be produced and the 
game will start with "Your 
move”. 



J A Enness, Poole 
Dorset, has written 
a well-documented 
urogram which 

plays a game based on the old 
favourite where two players take 
turns to link dots in a matrix, with 
each player trying to avoid placing 
a line in such a manner as to allow 
the other to complete a square. If 
a player completes a square, it is 
marked for the player, who then 
gets a second turn. 
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After Taking your move the 
computer will react "My 
move" followed by "Search", 
The search routine then checks 
all 195 possible moves to see if 
it can claim any squares. If it 
can, it will complete the square 
and start again with “My 
move". Unfortunately the 
search takes approximately 1 2 
seconds. This routine may be 
altered to a FAST mode by in- 
serting a new line 1 S3 FAST 
followed by a new line at 1 67 
SLOW. 

This means that the screen 
will blank out for a couple of 
seconds during the search, 
which m my opinion is not so 
good. If the search is unsuc- 
cessful the word "Search" is 
followed by an ' ‘ X" after which 
it makes its choice of move. 
This is reasonably fast and nor- 
maily takes only e second or 
two depending on the complex - 
ity of the situation. It does this 
by the simple reasoning, if one 
of its choices is impractical then 
n win not take that move into 
account again. 

When the grid becomes so 
full that it is impossible to move 
without giving any squares 
away, the program is not able to 
take into account how many 
squares you can claim from its 
move. For this reason The com- 
puter scores two points for 
every square it takes. 

The ultimate object being 
not only to win, but to beat the 
computet 88 to 0, which is 
almost impossible If, however, 
you beat tt by 50 points {which 
is very difficult}, the coveted 
"Congratulations'' line prints 
up. 

The BREAK key will stop the 
program at any time, [This can 
be useful for sampling the pat- 
terns by simply: BREAK, RUN. 
another choice of pattern 
number.) Working out where 
the computer is going to move 
next has been deliberately 
made difficult to follow after its 
first couple of moves 

The Program 

Lines 2 10 set up the instruc- 
tions Note:- Double words, leg 
fora) are separated by the end 
of one line and the beginning of 
the next. 

Line 1 2 goes to an inkey $ trap 
(Sub 400 1 The program will 
not continue until a key is press 
ed The value of the key is 
recorded in 2$, Not used in this 
case. 

Linas 16-26 set up the 
variables. A: - Keeps a record of 
the 1 95 possible moves. 
VvRecords the score. C:- 
Defines "whose move*. F:- 
Starts the computer's turn 



position. G: -Indicates if there 
ere any safe moves left I:- Is us- 
ed to search/ modify the data in 
A. 

Lines 28-52 set up the display 
grid etc 

Lines 54-60 set up D which is 
used for the pattern routine 
Lines 62-64 set up "My 
score", "Your score". These 
look better in inverse charac 
i ers. Sub 4 20 simply blanks out 
the line at 1 9, 0: and sets The 
next prim position again for this 
line. 

Lines 66-72 sort out whose 
move, I The pattern starts at 
220. The "My move" starts 
at 1501 

Lines 74-100 set up all the 
variables and traps for "Your 
moves" choice. X Value for 
the position across the grid. 
This can be from O lo 1 1 . (O for 
A. 1 for 6 and C. 2 for D end E 
etc.} This, together with infor- 
mation of whether an odd or 
even line number down, sorts 
out the print position. This ar 
rangement prevents illegal en- 
tries on the dots or in the middle 
of the squares. Y = the up/ 
down position. 

Line 1 02 goes to the Iasi line of 
Sub 4 70 to get the odd or even 
number which is stored in E. 
E =0 for even, l for odd. 

Lines 104-106 again prevents 
illegal entries. and prevents 
entering a move already taken. 
Lines 108-1 1 0 store and print 
a move. 

Line 112 0- The number of 
sides to be taken into account in 
Sub 440. Sub 4 30 simply zeros 
J, K. L and M in Sub 440 these 
variables change to 1 if any of 
the four directions possible 
from a position has G number of 



sides altogether leg in this case 
Q 4 thus any four sides in any 
four directions will let J, K. L or 
M at least equal 1 1- 
Lines 1 1 8 126 If the four sides 
of a square are present, then 
the program will go to various 
parts of subroutine 480. This 
routine works out by J, K, L or 
M, the direction of the print 
statement, which will 'black' 
the squares and insert an " * " a 
" - " or a depending upon 
whose move claimed the 
square. 

This simply takes the value 
of whose turn (in Cl adds 22 
and prints the CHRS U is simp- 
ly used to help simplify the print 
statements. 

Line 1 28 If there is no pattern or 
winning move then Jet C = A8S 
jC 1}. This changes the 
player's turns If C - 1 it 



becomes 0 and vice versa 
Lines 130-134 sort out the 
score If ail 88 squares are 
taken then the game finishes at 
line 144 where pressing any 
key starts another game 
Otherwise line 1 36 starts the 
next turn by jumping back to 
line 64 

Lines 150-166 starts the 
search routine during "My 
turn" using part of Sub 440, 
only this time Q 3 If L or 
M = 1 then its found a three- 
sided square In this Case line 
200-210 loop around until the 
missing side position is found. 
Since "My turn" looks directly 
at a position 0} and doesn't 
choose X, Y co-ordinates then 
sub routine 470 supplies X, Y. 
and E, it then lumps back into 
the original program al Line 
106 having worked out ns 
move. 

Lines 168 196 constitute the 
computer's turn if the search 
for three sides is unsuccessful. 
This will choose any untaken 
position other than one which 
will make up more than two 
sides in any square <Q 2 this 
time.) It starts at position two 
ill and jumps in steps of 60, to 
find a suitable position. If 
0 195 then Jet 1 = 1 193 

keeps this within the "A" 
boundary This tests each 
number from 2 to 195 without 
repeating, looking reasonably 
at random, 

Once 1 95 is reached G 1 
and Q - 4 allowing the next 
available position to be taken. 
This time at line 1 96 we return 
to the main program 104. to 
allow a little longer to display 
the "My moves" choice lime 
194} fX * 2 + 37 + E) works 
out the relevant tetter 

Note: If you wish to set up 
the pattern fast then insert Line 
221 FAST and line 69 SLOW 



2 CLS 

4 PRINT "SQUAfiEQLQGY” ,/ BY J. ENNESS " 

6 PRINT AT 3, 3: "THE OBJECT OF THIS GAME IS TOJOIN 
THE DOTS AND COMPLETE AS", "MANY SQUARES AS 
POSSIBLE THE"." COMPUTER ALSO TflYS THIS: AFTER 
MAKING THE FOURTH MOVE ON ANY", "THIRD 
SIDE." 

8 PRINT"! ) ! J ( ] THE COMPLETION OF A SQUARE 
"/’WILL ©IACKEN THE GREY LINES AND”,' PUT AN 
""*""0R IN ITS CENTRE",” NOTE: THE 

COMPUTER SCORES TWO "/ POINTS PER SQUARE YOU 
LOSE" 

10 PRINT"! HI! 1 TO START SELECT A PATTERN 
1 90R ""0“" FOR NO PATTERN OR A Z FORA 
MYSTERY START. TO ENTER A MOVEPRESS THE 
LETTER THEN NUMBER/S ‘/ OF THE REQUIRED 
POSITION. THE /’WINNER OF A SQUARE HAS A 
SECOND MOVE."./' ! ] t ) ( 1 { I PRESS ANY KEY 
TO START" 

12 GOSUB40O 
14 CLS 
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16K Programs 



16 DIM AM 95) 

18 DIM Vf3l 
20 L£TC=2 
22 L€T F = - 5 6 
24 LET 6 = 0 
26 LET 1-0 

28 PRINT "[][]!][][ ]"; 

30 FOR A = 3B TO 60 
32 PRINT CHR$ A; 

34 NEXT A 
38 PRINT 

36 FOR A- 2 TO 1 0 STEP 2 
40 IF A< 10 THEN PRINT ’ f ]"; 

42 PRINT" [Hit 1";A;‘ ■ ■ 

■ ■ 

44 IF A -18 THEN GOTO 52 

46 IF A+ 1 <10 THEN PRINT " I ]"; 

40 PRINT"! 1 t ] [ ]";A+ 1 
50 NEXT A 

52 PRINT AT I 9 r 0:"PATTEftN REQ. 1 -8: OR MYSTERY 
A-Z" 

54 GOSUB 400 

56 LET DECODE 2S 

58 IF Z$ = "Q" THEN LET C - 1 

60 IF ZS >"0" AND Z$<*'A'' THEN LET D = VAL Z$ *4 + 38 
62 PRINT AT 21,0; 1 MY SCORE": AT 21.15; "YOUR 
SCORE ' 

64 GOSUB 420 

66 IF C 1 THEN PRINT "YOUR MOVE:"; 

68 IF C = 2 THEN GOTO 220 

70 IF C = 0 THEN PRINT "MY MOVE;”; 

72 IF C - 0 THEN GOTO 1 50 
74 GOSUB 400 

76 IF Z$ < "A" ORZ$>"W THEN GOTO 74 
78 PRINT"! 

80 LET X ■ INT I (CODE Z$ - 37J/2I 
82 LET Y = 0 
84 GOSUB 400 

86 IF ZS< > "1* THEN GOTO 94 
88 LET Y = 1 0 
90 PRINT"!"; 

92 GOSU8 400 

94 IF Z$ < "0" OR Z5 > "9" THEN GOTO 64 
96 LET Y = VALZS + Y 
96 PRINT ZS 

100 LET I = X + (Y - 21*12 — INT IIY - 21/21 * 

102 GOSUB 474 

104 IF Y < 2 OR Y > 1 8 OR E * 0 AND X = 0 THEN GOTO 64 
106 IF All) > 0 THEN GOTO 64 
108 LET All} 1 

110 PRINT AT Y 1,X*2 +4 + £;"#" 

112 LET Q - 4 

1 1 4 GOSUB 430 

116 GOSUB 440 

118 LET U - X * 3 + 4 

120 IF M 1 THEN G0SU8 486 

122 IF L — T THEN GOSUB 484 

124 IF K = 1 THEN GOSUB 464 

126 IF J 1 THEN GOSUB 460 

128 IF C < 2 AND J + K + L + M< 1 THEN LET C A8S (C - 1 ) 
130 LET VIC + 1 1 - VtC + 11 + J + K + L + M 
132 PRINT AT 21,9; V(l)*2; AT 21. 27; Vi2) 

1 34 IF V1 1 1 + V|2| + V|3| = 88 THEN GOTO 1 38 
136 GOTO 64 
138 GOSUB 420 

140 PRINT "I WON - HARO LUCK" 

142 IF VII t*2< VI 2 1 THEN PRINT AT 19,3; "YOU WON 
WELL DONE" 

143 IFV|1l*2 + 50<V(2) THEN PRINT AT 19,0; "WON BY 
OVER 50 " "CONGRATULATIONS" " " 

144 GOSUB 400 
146 GOTO 14 

1 48 REM MY TURN CHOICE 

T 60 GOSUB 430 

152 PRINT AT 1 9. 1 2 ; "SEARCH"; 

154 LET Q - 3 

156 FOR A ■ 24 TO 34 

158 FORI -A TO 172 STEP 46 



160 GOSUB 452 

162 IF LORM =1 THEN GOTO 200 
164 NEXT I 
166 NEXT A 
168 PRINT "X"; 

170 LET 0 2 

172 LET F = F + 60 

174 IF F = 195 THEN LETG= 1 

176 IF F > 195 THEN LET F F -193 

178 IF A(F| >0 THEN GOTO 1 70 

180 LET l = F 

182 GOSUB 470 

184 IFG- 1 THEN GOTO 194 

186 GOSUB 430 

188 GOSUB 440 

190 IF J +K+L+M>0 THEN GOTO 1 70 
192 GOSUB 430 

194 PRINT"! ]"; CHRS IX * 2 + 37 + E|;" - ";Y 

196 GOTO 104 

1 93 REM SEARCH SUCCESS 

200 IF L = 0 THEN LET L= - 1 

202 IF All} - 0 THEN GOTO 212 

204 LET 1*1 + 11 *L 

206 IF All} - G THEN GOTO 2 1 2 

208 LET 1=1+ 1 * L 

210 GOTO 202 

212 GOSUB 470 

214 GOTO 106 

218 REM PATTERN CHOICE 

220 IF l>0 THEN NEXT B 

222 IF I >0 THEN LET C =0 

224 FOR B - 1 TO 60 

226 LET I l + D 

228 IF I > 1 95 THEN LET 1 = 1-193 
230 GOSUB 470 
232 GOTO 106 
398 REM INKEYS 

400 IF INKEYS < >"" THEN GOTO 400 
402 IFINKEYS - " " THEN GOTO 402 
404 LET ZS - INKEYS 
406 RETURN 

418 REM PRINT BLANKS 

420 PRINT AT 19,0;"! ] { l M ! ) { 1 M Uneol32 
spaces — | ]" 

422 PRINT AT 19,0;" [ ] f } [ ]"; 

424 RETURN 

428 HEM ZERO SEARCH VAR 

430 LET J = 0 
432 LET K O 
434 LET L = 0 
436 LET M O 
43 B RETURN 

439 REM SEARCH AROUND I 

440 IF E 0 THEN GOTO 452 
442 IF X> 10 THEN GOTO 44B 

444 IF All} + A(l + 1 ( + Ad + 1 21 + All - 1 1 ) Q THEN LET J 1 
446 IF X< 1 THEN RETURN 

448 IF Ail} + AH 11 + Ail- 12} + A(l + 1 1 } = G THEN LET K 1 
450 RETURN 

452 IF I ■ 1 72 THEN GOTO 458 

454 IF Ail} + All + 1 1 ) +AM + 121 + All + 231 Q THEN LET 
L-1 

456 IF I <24 THEN RETURN 

458 IF AUI + Alt- 111 + Alt- 121 + All 23l = 0 THEN LET 

M - 1 

480 RETURN 

468 REM FIND E.X.Y. FROM I 

470 LET Y * INT ||l + i(l+ 1 1|/23 1H 12) + 2 

4 72 LET X \ HY - 2) * 1 2 — INT IIY -21/2)) 

474 LET E - INT iY/2 + 0,5> * 2 Y 

476 RETURN 

478 REM PRINT WINNER 

480 IF K - 1 THEN let Y * Y — 1 

482 LET U = U + 2 

484 LET Y = Y + 2 - E 

486 PRINT AT Y - ,U;’’ ■ AT Y - 2,U 1;* * AT Y 2. 

U +!; ■"; AT Y 3 r U;' ■"; AT Y 2,U;CHR3 IC + 22J 
488 RETURN 
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lAT'S ON NEXT? 

IN HOBBY ELECTRONICS 



reserve , . , . . cop«S i 

Hobby Electronics 
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Next month we begin a brand new computer 
hardware project, the HE MicroTrainer. Based 
on the 1 802 microprocessor, it is simple to 
construct and easy to operate, the perfect 
machine to introduce the 'nuts and bolts' of 
microcomputer technology. The MicroTrainer 
has been designed specifically for Hobby 
Electronics' readers, and offers a number of 
distinct advantages over other development 
systems: 

* Low cost. 

* Modulated video output for direct input to a 
domestic television receiver, permitting more 
information to be displayed than is possible 
with LED readouts. The 1 2 line x 1 2 
character display shows the complete set of 
1 802 registers or 32 bytes of program 
memory, 

* Displays the current instruction, in mnemonic 
form, 

* Unique single-step operation from RAM or 
ROM based software, 

* Cassette tape storage of user programs, 

* Twenty command functions, eg RUN, STEP, 
STOP, RESET, INTERRUPT, INSERT, DELETE, 
SAVE, LOAD, 

* T weniy key keypad for direct input of 
Hexadecimal data or 

command functions. 

* Includes 1 .5 KBytes of RAM for user 
programs. 

* Optional 24 line I/O port 

* High quality, double-sided through -hole -plated 
printed circuit board simplifies construction. 



The HE 
MicroTrainer. 

- 

PROJECTS FOR 
EVERYONE 



* Light -Operated Power Switch 

* Auto-Wah Effect 
* Greenhouse Monitor 

* T elephone Timer 

* Power Supply Design Project 



PLUS 

A New Feature Series 
The Electronic Revolution 
The development of electricity and electronics, 

from Vota to Video. 

AND 

All our regular stars ..... 

MONITOR 
POINTS OF VIEW 
INTO RADIO 
CLEVER DICK 

The June issue of Hobby Electronics will be in 
your newsagents on May 1 4th 
DON'T MISS OUT .... PLACE YOUR ORDER 

NOW 

Simply fill out the coupon and hand it to your 
local newsagent so that your copy will be 

reserved for you. 



\ 
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Specifications 



MACHINE 

SPECIFICATIONS 



ZX80 

Dimensions 

Width 174mm <6.85 ml 
Depth 218mm (8.59 in} 

Height 38 mm (1 . 5 in I 
Weight 300g HO 5o*l 

M ic ro processor/ Memory 1 
280 A 3.25 MHz dock 
ROM 4K bytes containing BASIC 

RAM IK bytes internal, externally expandable to 16K bytes. 
Display 

Requires an ordinary domestic black and white colour TV The 
fead supplied connects between the ZX8Q and your TV’s aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen. The ZX8Q 
does not connect to a printer. 

Programming 

Programs can be entered on the keyboard or loaded from 
cassette The ZX80 has automatic "wrap round" so lines of 
program can be any length but nor multi statement lines. 

Syntax check 

The syntax of the entered line is checked character by char 
acter. A syntax error cursor marks the first place the syntax 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the 2X80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of 10 symbols plus space and inverses, Includes 
symbols for drawing bar chans. Under control of your BASIC 
program any character can be printed in reverse field. 

Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT, RUBOUT, HOME 

Arithmetic 

Arithmetic operators +, ,x, exponentiate Relational oper- 
ators - , , - , yielding 0 or 1. Logical operators AND OR 

NOT yielding boolean result. Relational operators also apply to 
strings. 2X80 BASIC uses 16 bit two's complement 
arithmetic { 1 32767 J. 

Variables 

Numeric variable names may be any length, must begin with a 
letter and consist of alphangmerics. Every character in the name 
is compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 
concatenated. String variable names are A3 - 23 Strings do not 
require a dimension statement and can be any length. 

Arrays have a maximum dimension of 255 (256 elements} each. 
Array names consist of a single letter A 2, 

Control variable names in FOR, . , NEXT loops consist of a 
single letter A-Z. 

Expression evaluator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GGSUBs, FOR, . . NEXT etc. 



Immediate mode 

The 2X80 will function in the "calculator mode" by immed 
lately executing a Statement if it is not preceded with a line 
number. 

Cassette interface 

Works with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape recording format. Other 
systems are not compatible with the ZXQO's, The 2XB0 also 
SAVEs the variables as welt as the program on cassette. There 
fore you can save the data for updating next time the program 
is executed. The ZX80 does not support separate data files. The 
lead supplied with the ZX80 is fitted with 3.5mm jack plugs 

Expansion bus 

At the rear has 8 data, 16 address, 13 control tines from the 
processor and Ov, 5v, 9-1 lv, 0 and internal memory control 
line. These signals enable you to interface The ZX80 to your 
own electronics, PlO, CTC f SlO if you want I/O ports etc. 
Power supply 

The ZX8Q requires approximately 400mA from 7 -1 Tv DC. It 
has its own internal 5v regulator. 

TV standard 

The 2X80 is designed to work with UHF TVs (channel 36 land 
is the version required for use in the United Kingdom. The 
2X80 USA is designed to work with a VHF TVtAmerican 
channel 2. European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Width I67rmn 16.32 in) 

Depth 175mm {6 80 m) 

Height 40 mm <1.57 m} 

Weight 350 gms 11 2 , 1 5 oz ) 

Microprocessor,' Memory 

280 A 3-25 MH? clock 

ROM: Containing 8K BASIC interpreter 

RAM. IK bytes internal, externally expandable to 16K bytes. 
Keyboard 

40 key touch sensitive membrane. Using function mode and 
single press key word system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to tie entered directly 
Display 

Requires an ordinary domestic black and white or colour TV 
The aerial lead supplied connects the 2X81 to the TV aerial 
socket. Tne display is organised as 24 lines of 32 characters 
with black characters on a white background 
Two mode speeds 

The 2X81 can operate in two software selectable modes F AST 
and NORMAL. FAST is ideal for really high speed: computing 
In NORMAL mode however the 2X81 allows continuously 
moving, flicker free animated displays 

Primer 

The 8K ROM will permit instructions ILPRINT. LUST and 

COPVl to drive Ihe Sinclair ZX Printer 

Programming 

Programs can l>e entered via the keyboard or loaded from cass 
ette. Programs and data can be saved onto cassette so that they 
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are not lost when the 2X8 1 is turned off, 

Syntax check 

The syntax of a line of program is checked on entry, A syntax 
error cursor marks the first place the syntax breaks down if 
there is an error. The syntax error cursor disappears when errors 
have been corrected. Only lines free from syntax errors will be 
entered into the program. 

Graphics 

Apart from the 20 graphics characters, space and its inverse, the 
display may also be divided into 64 x 44 pixels, each of which 
may foe 'blacked' in or 'whited' out under program control. 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbers. Lines may be deleted, in 
creased or decreased in size. 

Arithmetic 



Arithmetic operators +. x, , exponentiate. Relational oper 
dtors ,< ”, ■ may compare string and arithmetic 

variables to yeild 0 (False) or IITrue), Logical operators AMD, 
OR, NOT yield boolean results. 

Floating point numbers 

Numbers are stored in 5 bytes in floatingpoint binary form 
giving a range of + 3 x 10 "to i 7 x 10 "accurate to 9’. 
decimal digits. 

Scientific functions 

Natural logs antilogs; SIN, COS, TAM and their inverses ;SQR; 
e». 



Variables 
Numerical : 

String 

FOR NEXT loops 

Numerical arrays 
String arrays; 



any fetter followed by alphanumeric^ 

As to Zi 

A-Z (loops may be nested to any 
depth. 

A-Z 
As to Zt 



ZX COMPUTING - AD INDEX 



Artie Computing 117 

Andrew Developments .66 

Bridge Software ,47 

D. Bruce Electronics 129 

Buffer Micro Shop 60 

Bug Byte . , .2 

Butler Currie & Hook 117 

Control Technology .65 

f.1 V. T romes ■>■>■■■ , ...3 

Fuller Micro Systems .130 

).K, Greye Software . 16 

Hewson Consultants 100 

Hilderbray Ltd 48 

interface 131 

Kayde 78 & 79 

Memotech 10 

Microgen 48 

Mind of Information 26 

M. Orwin 16 

Peter Furlong Products 2b 

Phipps Ass 100 

Quicksilva 1.12 

Second Foundation 47 

Shiva Publishing 1 10 

Sinclair Research .6 & 7 

Ti medal a 16 

V & H Computer Services ...........117 

Video Software Ltd, 26 



Arrays 

Arrays may be multi dimensional with subscripts starting at 1 
Expression evaluator 

The full expression evaluator is called whenever an expression, 
constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants and is especially useful in GOTO, GOSUB etc 
Command mode 

The ZX81 will execute statements immediately, enabling it to 
perform like a calculator 
Cassette interface 

Works using domestic cassette recorders, The transfer rate is 
250 Iwud and uses a unique recording format not compatible 
with other systems. The ZX81 will save the data as well as 
the program to avoid the need to re enter the data when the 
program is next loaded. 

ZX81 will search through a tape for the required program). 
The cassette leads supplied have 3-5 mm jack plugs 
Expansion port 

At the rear, this lias the full data, address and control buses 
from the Z80A CPU as well as OV, +-5V, +9V.0 and the mem 
or y ‘select lines These signals enable you to interface the 2X81 
to the Sinclair 1GK RAM pack and ZX printer. 

Power supply 

The 2X81 requires approximately 420mA at 7-1 IV DC. It has 
its own internal 5V regulator, The ready assembled ZX81 comes 
complete with a power supply The ZXS1 kit does not include 
a power supply, 

TV standard 

The ZX81 is designed to work with UHF TVs (channel 36) 625 
1 Enes. 



ZX80 - ZX81 
HARDWARE 

Tape recorder interface unit. Designed 
to help those with LOADING dif- 
ficulties. Self contained at £12.50 inc. 
Video amp. unit to allow ZX8Q/81 to 
drive standard video monitor. Much 
better pictures than on the T.V.'s self 
contained at £12.50 me. 

Details available on Keyboard 
Sounders, SAE for more information. 

D. BRUCE ELECTRONICS 
THE BEACON 
BLACKHALL ROCKS 
CLEVELAND TS27 4BH 
TEL. 0783 863612. 
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FULLER FD SYSTEM FOR ZX80/81 



THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX 



This splendid keyboard and case houses your ZX81 printed 
circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX, You can now enter data with 
ease. The 40 key switch board is a custom unit not made up 
out of other manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 

Built keyboard and case £36.70 or £30. 70 as a kit plus £2 . 10 postage 
and packing. 



The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards and 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 360 mm x 
60 mm and houses a 42 key switch board, the extra keys 
can be assigned to other functions. The case is supplied 
with a "Power On" LED. 



EXTENDED KEYBOARD AND CASE 



Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage 
and packing. Motherboards £15.95 plus 80p postage and packing. 
16k RAM board £35,95. 64k RAM board £79.95. 



Keyboard Only Ava liable ! 

Bull! £24.95 

Kit £18.95 | + R.P,80p) 



Send SAE for d«t«ila lo:- 
FULLER MICRO SYSTEMS, The ZX Centre 
Sweeting Street. Liverpool 2. 



tfrStmnzTJLt WtftCT 



Guarantee 

Reader 

Friendly 



Fat payment by Accttt Amtlicm £bpr«»ft 



hh fl (4 9& pm tOfri llRwaun feh« J t>* x>s r *i;iif to * P^fihkhinsj I. hj 

NAME (Capital* pittiferi 

Full pailaJ Addiflii. „ . 



Signature 



2X COMPUTING SUMME R 1302 


















* 







ZX Users' Club 

YOUR USERS' GROUP - AND MAKE THE 
MOST OF YOUR MICROCOMPUTER 



JOIN 



Join the National ZX80 and ZX81 Users' Club, by subscribing to the official monthly club magazine 

INTERFACE. 

f .< Please send me the next 12 issues of INTERFACE, containing many programs for each machine in each 
issue, plus hints, tips, software, hardware and book reviews, plus special offers lor members i understand 
you will be able to help me with problems regarding my computer, and let me know of any local branches 
of the club in my area I enclose £9.50 UK) £12.50 (Europe) or £16.00 (elsewhere) 



Please send me the following books 



GETTING ACQUAINTED WITH YOUR ZX81 — by Tim Hartnell £5 96 This great ZX81 book contains 
over 90 programs in its 128 pages Takes you from the first steps of programming your ZX81 to quite com 
plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE You’ll find a host of programs 10 get 
your ZXB1 up and funning with worthwhile programs, right from day one. Other programs include SPACE 
BOY, ROLLER BALL, CHEMIN DE FER, GRAFFITI, MICRO MOUSE, POGO TOWERS OF HANOI, 
BLOCKOUT, SALVADOR. BANDIT and DODGE CITY 



As well as programs, there are sections to explain the use of PLOT, UNPLOT. PRINT AT. MAKING THE 
MOST OF TK, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM 
NUMBERS, PEEK AND POKE, HOWTO CONVERT PROGRAMS, USEFUL ADDRESSES, SPEC1FICA 
TIONS, THE NEW ROM 



THE GATEWAY GUIDE TO THE ZX81 AND ZX8Q by Mark Charlton £6,45 Explains ZX BASIC from 
first principles 180 pages, more than 70 programs Recommended by Creative Computing 



MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 by Tony Baker £7,50 Warmly welcomed 
by the computer press, this book has continued to attract praise, because it does exactly what it claims to 
do m the title 



49 EXPLOSIVE GAMES FOR THE ZX81 land 29 for the ZX80) edited by Tim Hartnell - £5.95 Every 
game you need DRAUGHTS, GALACTIC INTRUDERS. STAR TREK, DEATH MAZE, 4 IN- A- ROW and 
an 8K ADVENTURE-Wpe program SMUGGLERS BOLD 



34 AMAZING GAMES FOR THE IK ZX81 by Alaslair Gourlay £4,95 All programs dumped from ihe 
printer and guaranteed to run This book is the key to making the most of IK 



GETTING ACQUAINTED WITH YOUR VIC2Q by Tim Hartnell 
first-time users of the VIC 20, with over 60 programs 



SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC2Q 
lection of 24 great games - all dumped direct from the printer - for the VIC20 



1 GETTING ACQUAINTED WITH YOUR ACORN ATOM - by Trevor Sharpies and Tim Hartnell £7.95 
) 39 TESTED PROGRAMS FOR THE ACORN ATOM It he best of INTERFACE) - £6-45 
PASCAL FOR HUMAN BEINGS Jeremy Ruston - £6.45 

INTERFACE, 

44-46, Earls Court Road. Department ZC, London W8 6EJ. 



I 1 

Please send mo the indicated items. I enclose £— — . 

I 

| Name — — — ■— ■■ — — ■■■— • — — ... — . .. ■■ — ,r < i 

Address — ■ — — - — — — — - — — , — — — — — — — — J 





QH nrVjLjDEBS. 

LEFT RIGHT FIRE 
13 ■ 7 INVADEHS High aroro, 3 
levels ofplay. RNB saucers; Bonus 
biuw, Drives Sm in fibrt f* t'H HB bd 
Requires 7K RAM «K ROM - Slow 
*0.40, 



QS DBFENDBR- 

UP DOWN THRUST FIRE 
First and only full screen display 
Software to drive QS SOUND BD 
Moving Planetary surface Up to 
84 fast moving characters on 
screen at once On screen Scoring 
Ten missiles at once Increasing 
attack pit terns Requires ®K 
ROM .uni 4 K mm of RAM AB.BO, 



LEFT 



RIGHT THRUST FIRE 
Software to drive QS SOUND BD 
Multiple missiles firing in 8 
directions On screen scoring 

Increasing number of asteroids 

Full mobility of ship to alL areas of 
the screen Two asteroid sixes 
Bonus ship at 10.000 points 
Requires BK ROM . 4 K min of RAM 
* SLOW f ine' ufi AS BO 

QS3X RAM Bd 

An extremely reliable iUUt RAM 
Bd which combi ;ie*- with the 
computer’s memory to give 4 K 
total Plugs direct in to the rear 
port on your ZX Computer 
A 18-00. 

QS MOTRIR BOARD BD. fr QH 
CQinrBCTOR 

A reliable ex pan mot: iiyuomi 
allowing a total of any RAM pan * 
pi us t w o othe r plugin boards to be 
in use at once On board 5 V 
regulator drives hJ i external 
board:! Fitted with two £3 way 
double sided edge oonnectorH 
Connector is 2 - 23 way edge 
conns soldered bang to back 
Expansion can operate in two 
ways 1 COMPUTER * • 
CONNECTOR * * Any QS add on M 
r but no extra RAM pack r 2 
COMPUTER * .CONNECTOR * - 
MOTHER BD * - ANY RAM PACK 
2 bd* to fit ui mother bd Mother 
board Aia.oo r.;..-oi A4.00. 



QK SOUND bu. 

A programmiule sound effects 
board using the AY-3 SfHO 3 
TONES 1 NOISE ENVELOPE 
SHAPER - TWO fl BIT I/O PORTS 
Easily programmable from 
BASIC the AY chip doe® most of 
the work leaving your computer 
free f vr other things Signal O F 
via 3 S mm Jack socket Port* O P 
via i 16 pm IC SoekrT. ASO.OO. 



QS HI RES BD 

A Hi res graphics board gi ring 
256 ■ 192 PIXELS BK ON HD 
RAM SOFTWARE SELECT 
DESELECT MIXED TEXT AND 
GRAPHICS 2K ON BOARD ROM 
Resident fast machine c**!* 1 
graphics soft wire in ROM 
provides the following HI RES 
Commands MOVE x, y. PLOT x, 
V DRAW x.y. BOX x.y UP DOWN 
3. EFT, RIGHT, PRINT/ f SCROLL 
BLACK WHITE CLEAR COPY See 
ilhovr; forZX PRINTER listing* 
using COPY ABB 00. 



QH CHItS BD 

A p rognun mabl e ch&racte r 
generator giving 1 20 SEP 
ARATELY PROOKAMMABLE 
CHARACTERS ON OFF TWITCH 
IK ON BOARD HAM Enabler 
creation and dujplqyofyour own 
characters to screen nr prmuir 
Demo cassette of fast machine 
code operation routines and lower 
case alphabet included See below 
■ rZX PRINTER listing *44.00. 
QS * LDuce case 

IftCdi' |li i j l t | ft I M r I t tiv UN * I 



Special offers & news 

(1)QS Mother bd * connector *CHRSbd * The special GrapMca version of 

ARCTIC COMFirnlf O'S Z JC CH FSB 1 1 . A4 B OO. 

The strongest chess program with 7 levels of play 

( 4)QS MOTHER BD * CONNECTOR* either SOUND rCKRTbd A40.O0 
We will be at the following shows Come and see u® 

TICE COMPUTER FAIR, Ear la Court, 23 rd to 88 th April 
3rd ZX MICnOFAiR, Central Kail, Westminster. 

30th April & 1st May 



POSTAL AND MONEY ORDERS TO: 

QUlCXftlCTAt OB, U7FBA BR0WTOX.L 

Please state Type of machine. Which ROM. Memory sit 



ALL PRODUCTS FULLY GUARANTED 



when ordering 





